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PREFACE 

I N the following pages I have endeavoured to 
place before my readers, in as simple and 
non-technical language as the subject will permit, 
some account of the most striking and interest- 
ing features of Insect Life. I have endeavoured 
to show the important aspect which the study 
of insects has assumed, more particularly in 
their intimate connexion with the prosperity 
or adversity of mankind. How intimate that 
connexion is, for good or ill, the general public 
have hardly yet realized, in spite of the oft- 
repeated warnings of our leaders of scientific 
research. Surely the fact that out of a popula- 
tion of 300,000 souls once living on the shores 
and islands of the great and beautiful lake 
Victoria Nyanza, less than 100,000 remain, the 
rest having perished within the last six years 
from sleeping sickness, a disease solely trans- 
mitted from one victim to another by the bite of 
certain flies, should bring home to us all the very 
great economic importance of the study of insect 
life. 

While so far as possible I have in the space 
at my command given an account of some of the 
more remarkable and interesting phenomena of 
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Insect Life which have come within my own 
sphere of observation, I have not hesitated to 
avail myself of the confirmatory and wider in- 
vestigations of leading authorities on this fas- 
cinating subject, so that my readers might have 
the facts placed before them as broadly and 
clearly as possible. I believe that in every case 
where I have so utilized tjie opinions* and obser- 
vations of other investigators, I have given the 
name of the author and placed his observations 
between quotation marks, that I might so far as 
lay in my power acknowledge m3 7 admiration 
and appreciation of their valuable work. 

If what I have written may Serve to awaken 
an interest for this most fascinating and impor- 
tant branch of Natural Science, and will induce 
some of my readers to observe for themselves 
somewhat of the habits of those of Our Insect 
Friends and Foes that they may meet during 
their country rambles, then the labour has npt 
been in vain. 


F. M. D. 
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CHAPTER I 

THE STUDY OF INSECT LIFE 

T HE study of Insect life, whether practised as 
a hobby or a profession, will be found to 
be one of the most fascinating and absorbingly 
interesting branches of Natural Science. There 
is always something fresh to be learned, some 
new aspect of the subject to be investigated ; 
while from New Year's Day to New Year's Eve, 
in nearly every quarter of the habitable globe, 
active insect life abounds, offering an unceasing 
supply of material for observation and investi- 
gation. Up to a comparatively recent date, the 
economic study of insect life was almost en- 
tirely confined to the investigation of those 
insects which are injurious to agriculture and 
horticulture; truly valuable work, for, unless 
held in check, these agricultural insect pests 
would so quickly multiply that our food crops 
would be seriously endangered. Of the ravages 
caused by these all-devouring insect foes, we 
shall learn something in a subsequent section of 
this book. 

B 
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It is only during the last few tyears that the 
biological signifioance of insect life as a factor in 
the life of man and domestic animals has been 
fully realized and established ; afd, as a natural 
consequence, the study of insect life, now known 
to be intimately connected with the health and 
prosperity of the Empire, has assumed a greater 
and far-reaching importance. Roughly speaking, 
the teeming hordes of insects inhabiting the 
earth may be divided into two great groups : 
one composed of those insects which are harm- 
less to man, or which as collectors of honey, or 
carriers of pollen from one flower to another, 
are his true friends ; the second? of those insects 
which as ravagers of crops, or as transmitting 
agents of disease, are his deadly foes. It is 
therefore all important that we should be able 
to distinguish readily those insects which are 
our friends from those which scientific research 
has proved to be our foes. • 

In commencing the study of insect life, the 
subject should be approached not through the 
museum specimen and dry-as-dust technical 
text-book, but by actual personal observation of 
the living insect in its natural environment. 
Let your dead museum specimens and technical 
text-books act as your reference library and 
dictionaries, through which you may identify 
each new specimen and correctly name it. But 
do not rest satisfied with mere jackdaw-like 
collecting and pedantic classification. Go out 
into the fields and lanes, through orchard and 
garden, forest and marshland, hillside and valley, 
and closely observe every stage in the life- 
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history of th£ insect Approached in such a 
manner, the study of insect life becomes filled 
with pleasure and interest, an interest that only 
deepens the further we carry our observations ; 
for we must be dull indeed if we do not quickly 
realize how important is the part which environ- 
ment plays in the life of the insect, and yet at 
the same time that the*insect forms only a part 
of that environment, a factor or link of more or 
less importance in the wonderful web of life. 
Working in this way, we shall the better be able 
to comprehend the tyrne significance of the varied 
shapes, colours, gnd modification or elaboration 
of the structure of insects. 

While the museum specimen and technical 
text-book should only be used as works of 
reference, it is necessary that, without burdening 
ourselves with difficult and purely technical 
nomenclature, we should make ourselves as 
faiftiliar as possible with the general anatomy 
of insects, and those most salient features that 
will enable us to recognize to which Order or 
Family the insect under our observation may 
belong. We should also know something, if it 
is only quite an outline, of the peculiarities of the 
transformations or metamorphosis through which 
insects typical of the different species pass. In 
the following pages I hope to be able to place 
such information before the reader in as simple 
and non-technical language as circumstances 
will permit 

If we compare a Lobster, a Scorpion, a Centi- 
pede, a Beetle, and a Butterfly, we shall very 
easily realize that they are all connected together 
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by a number of common feature!. That is to 
say, we find that they all have a more or less 
tough skin or integument ; they have the body 
more or less clearly divided intotsegments; and 
their system of appendages— legs, jaws, feelers, 
and the like — no matter what part of the body 
they are attached to, agree in being covered 
with a hard or tough integument similar to that 
of the body, and in being divided by a number of 
joints into segments. Now, these features, 
common to the five creatures which we have 
just examined, are characteristic of a very 
extensive group of animals , comprising the 
Phylum or sub-Kingdom Arthropoda. Of the 
five members of this important sub-Kingdom, 
which we have taken as our examples, four are 
air-breathers, and one, the Lobster, is an aquatic 
animal differing from the other four not only in 
its mode of life, but in having the respiratory 
organs, in the form of gills or branchiae, modified 
to suit its particular mode of life. The Lobster 
is a representative of the class Crustacea of the 
sub-Kingdom Arthropoda; the centipede of the 
class Myriapoda ; the Scorpion, and its cousin 
the Spider, are representatives of the class 
Arachnida ; and the Beetle and Butterfly of the 
class Insccta. 

The two classes of this great sub-Kingdom 
of the Arthropoda with which we are now 
most immediately concerned, are the class 
Insecta, comprising the Cockroaches, Grass- 
hoppers, Ants, Bees, Wasps, Aphides, Lady- 
birds, Dragon-flies, Mosquitoes, Houseflies, 
Beetles, and Butterflies ; and the class Arachnida, 
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comprising tfte Scorpions, Spiders, Mites, and 
Ticks. • 

The Insecta comprise a larger number of 
species than ai*y other classes of the Arthropoda, 
numbering according to Dr. Sharp some 2,000,000 
species, of which only about 250,000 have been 
described. Although the class is such an exten- 
sive one, it is characterized by a remarkable 
degree of anatomical uniformity. If we examine 
the body of any member of this great class of 
the true Insects, we shall find that it is segmented, 
bears a series of gairs of jointed appendages, 
and that the surface of the body and appendages 
is covered with a chitinous cuticle, which may 
be thin and soft as in the body of a caterpillar, 
or thick and hard as in the body of a beetle. 
This outward covering or cxoskclcton, composed 
of chitine, is intimately connected with the true 
skin beneath, the latter forming a deep, soft 
layer. The minute ducts of numerous small 
glands which are embedded in this layer of soft 
true skin, pass outwards to the exoskeleton, 
entering the base of the external hairs. It is the 
chitinous outer cuticle, which from time to time 
is cast, or moulted off during the growth and 
transformations of an insect. 

The segmented body of an insect is divisible 
into three well-defined regions, which are quite 
constant in their disposition, and comprise — 
(1) the head, formed by the union of the head- 
lobe of the embryo with some five segments, 
which are so closely united as to be indistin- 
guishable in the adult. It bears on its front lower 
(ventral) surface the mouth ; upon its sides two 
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great compound eyes, and upon its dipper (dorsal) 
surface a pair of korns or antennae; and in many 
species of insects, two or more simple eyes or 
ocelli (2) The thorax or middleeregion, always 
consisting of three segments, usually firmly 
united together, bearing on the lower surface 
three pairs of legs, and upon the upper surface 
the wings. (3) The abdomen or hind region, 
composed of seven or eleven segments, carries 
the sexual organs and, when present, the sting. 
No legs are present upon the abdomen during 
the adult stage of the insect’s life, but during the 
larval stage, fleshy tubercules, the Pro-legs, 
varying in number, are present on the under 
surface. These pro-legs disappear with the 
final moult, when the larva or grub enters the 
pupa stage of its existence. 

The mouth, while varying considerably both 
in size and shape in different insects, is practically 
divisible into three clearly defined types — the 
sucking mouth, the biting mouth, and the piercing 
mouth. The typical mouth of an insect will be 
found to comprise the following parts : the 
labrum or upper lip, which is a small plate 
usually horny in texture, and although really 
belonging to the head, functionally forms part 
of the mouth. Insects that bite have immediately 
behind the labrum a pair of jaw-like organs, 
frequently of considerable size, and armed with 
tooth-like projections ; and these biting jaws are 
called the mandibles. What may be termed the 
second pair of jaws, or maxillae, are not quite 
so simple in structure, each bearing a jointed 
appendage called a palp. Below or behind the 
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first maxillae ‘is the lower lip or (abium, formed 
by a pair of maxillae united in their basal 
portions, and also bearing palps. All these 
mouth parts will be found to be modified in 
the most remarkable manner, in accordance 
with the kind of food upon which the insect 
lives. All .the Beetles, Locusts, Cockroaches, 
and Crickets, which five upon comparatively 
hard substances, have their mandibles sharp 
and powerful, well adapted for mastication, 
while the maxillae are well developed. Amongst 
the Bees and Wasps {Hymenoptcra) we shall find 
the mouth parts adapted for biting, licking, and 
sucking; thus \he mandibles and maxillae are 
sharp and lancet-like, while the middle part of 
the labium is produced into a long median 
tongue, at the sides of which are a pair of 
accessory organs, so that the maxillae and 
labium are capable of forming a sort of tube 
or proboscis, through which the nectar from 
flowers can be easily sucked up. In the Bugs, 
Lice, and Aphides ( Hemiptera ) the mouth parts 
are modified into a sucking proboscis developed 
from the labium, enclosing the stylet-like man 
dibles and maxillae. Amongst the true Flies 
( Diptera ), House-flies, Gnats, Hover-flies, the 
mandibles, frequently undeveloped in the males, 
are biting and piercing organs, the basal parts 
of the labium forming a proboscis enclosing a 
sharp spine developed from a process on the 
roof of the mouth. The extremity of the 
proboscis, as, for instance, in the House-fly and 
many of its near relations, is frequently enlarged 
into a kind of double pad, something like a pair 
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of lips or lobes. Lastly, amonglt the Butter- 
flies and Moths ^ Lcpidoptcra ) the mandibles are 
aborted in the adult insect, while the maxillae 
become elongated half-tubes, whick when brought 
together, form a long tube, provided at its ex- 
tremity with minute hooks or spines for ruptur- 
ing the nectaries of flowers, and wheji not in use 
lies coiled in a spiral undfer the head. 

The large, prominent compound eyes, situated 
on the sides of the head, are the most highly 
developed organs of special sense possessed by 
insects. The whole surface is composed of a 
great number of minute hexagonal facets, closely 
united together. Each facet is a perfectly trans- 
parent bi-convex lens, and under each facet is a 
crystalline cone, surrounded by pigment cells. 
The cones are connected to the basal membrane 
by a series of delicate rods, and round these, 
united together, are the retimtlac. The hexagonal 
facets vary in number in different species of 
insects, a species of Dragon-fly being said to 
have some twenty thousand facets in its eye, 
while a small Bee-parasite has but fifteen. In 
addition to these^wonderful compound eyes, most 
insects have small, simple, unfacetcd eyes upon 
the vertex or crown of their head, and which 
are called ocelli. A great deal of very interesting 
experimental work and observation has been 
carried out concerning the vision of insects. In 
connection with this work, Lord Avebury's name 
will be ever intimately associated, for he dis- 
covered and demonstrated the curious fact that 
Ants can perceive those ultra-violet rays of the 
solar spectrum which are quite invisible to us. 
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The antennae or horns on the upper surface 
of the heads of insects are extremely variable 
in their form, and offer many important 
points in the identification and classification of 
insects. They present considerable complexity 
of structure, and are undoubtedly sensory 
organs, though whether they are organs of 
single sense or of a* combination of senses 
has not yet been clearly settled. It has been 
most conclusively proved, however, that their 
most important function is to act as organs 
of touch. Between the minute, microscopic 
“ touch-hairs,” which are very numerous on 
the antennae, are to be found equally minute 
depressions or cavities, each covered by a thin 
layer bearing on its outer surface a series of 
rings. Into the tiny cavity below each hollow 
passes a nerve-end cell. Other important and 
complex cavities are situated in small patches 
at* the lower parts of the joints of the antennae. 
The exact function of these minute cavities is 
still open to question, being considered by some 
anatomists to be olfactory organs, while by 
others they are thought to be auditory organs. 
Insects have undoubtedly the sense of smell 
well developed, and considering the large num- 
ber which have the power of producing sounds, 
we may also infer that the sense of hearing is 
developed to a like degree ; but the exact seat 
of these two senses has not been at all clearly 
and firmly established, although, from their 
peculiar structure, the pits to be found on the 
antennae may well be supposed to have some- 
thing to do with the sense of smell or hearing. 
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It is particularly interesting to not^, for instance, 
that the minute* cavities between the “touch- 
hairs ” have been observed to be more abundant 
in male insects, and particularly in those species 
where the females are hidden and have to be 
sought out by the males. 

The wings, normally four in qumber, are 
always placed upon thtf upper surface of t|?e 
thorax, and are thin, more or less transparent 
expansions of the integument supported by 
branching ribs or nervures. The opaque cha- 
racter of the wings of most Butterflies and 
Moths is due to their bSing covered with 
numerous overlapping, microscopic scales of 
various colours. In the Beetles and Locusts, 
the posterior wings are membranous, while the 
anterior pair are hard, tough cases, called elytra , 
and which, when folded up, cover and protect 
the delicate posterior wings. In the true Flies 
(Diptera) the anterior wings are alone developed ; 
knobs, or club-shaped structures called the hal- 
teres or balancers, representing vestiges of the 
posterior pair. In the Lice (Pediculidce), Spring 
Tails ( Thysanura ), and Fleas, wings are entirely 
absent at all stages of the insect’s development. 

On the ventral surface of each of the three 
segments of the thorax of an insect will be 
found a pair of legs, varying in size, strength, 
and shape according to the habits and mode of 
life of the insect, and composed of six to nine 
joints. The terminal part of the leg, which is 
called the tarsus, is composed of a number of 
short segments, and ends in a pair of claws, 
varying considerably in shape and size in 
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different insects, and frequently having an ad- 
hesive pad or sucking disk* between them. 
During the larval stage of the insect’s life, the 
abdomen may* bear # upon its under surface 
certain pairs of clasping or sucker feet, by 
means of which the insect retains its hold on 
the surface .of the foliage on which it feeds ; 
but in the adult (imafjo) stage there are no 
paired limbs upon the abdominal segments, 
the posterior abdominal segment bearing the 
genital organs, and such appendages as the sting 
and ovipositor, all being subject to great modifi- 
cation of form. 

On examining the internal anatomy of an 
insect, the alimentary canal will be found to con- 
sist of the fore-, mid-, and hind-gut. The length 
and structure of the alimentary canal varies 
considerably in different insects, diet playing an 
important part in the modification of its size and 
structure. For instance, the gullet, which is 
included in the fore-gut, may be swollen into a 
species of crop, or have an appended pouch 
forming the so-called sucking stomach, or be 
adapted as a gizzard with hard grinding plates. 
The mid-gut is glandular, absorptive, and diges- 
tive, its length frequently varying inversely with 
the nutritive and digestible qualities of the food 
of the insect. The general function of the hind- 
gut, from which the excretory tubes or Malpighian 
vessels arise, is absorptive. It is frequently 
coiled, and in the region of the rectum is associ- 
ated with certain glands. The nervous system 
is composed of a double chain of nervous matter 
extending from head to tail, and having two 
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swellings (ganglia ), usually cfosely united 
together, in eaoh segment of the body. The 
respiratory system is very remarkable and in- 
teresting, consisting of tlje external breathing 
apertures, the stigmata or spiracles, minute oval 
slits along the sides of the body, from which 
arise internally tubular structures called tracheae, 
which branch in all directions through the body. 
These tracheal tubes are very remarkable struc- 
tures, composed of an inner layer of mucous 
membrane and an outer layer of serous mem- 
brane, the membranes being separated by a 
spiral band, the coils of which jgive the walls of 
the tubes a striated appearance. This spiral 
band, which is extremely elastic, consists of 
inward foldings and thickenings of the chitinous 
wall. The distribution of the tracheae, and 
position of the spiracles, varies in different 
insects, for although, as a rule, the spiracles are 
placed along the sides of the abdomen and 
thorax, they ma}', as, for example, in the aquatic 
larva of the Gnat, be situated on the tail. As 
might be supposed, the circulatory system of 
insects is not very highly developed, the need 
for definite blood-vessels being greatly lessened 
on account of the very thorough way in which 
all the organs are supplied with oxygen by 
means of the ramifications of the tracheae. It 
consists of a large dorsal vessel or heart, extend- 
ing from near the apex of the abdomen to the 
right of the brain, containing a series of cavities, 
the ventricles, which have openings on each side, 
and communicate with each other by a valve. 
The blood is colourless, and the speed of the 
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circulation and the number of pulsations of the 
dorsal vessel varies with the atmospheric tem- 
perature, nearly ceasing at freezing-point. 

In connection with Jhe classification of insects, 
there are still many knotty points which can 
only be conclusively settled by results to be 
obtained by .future embryological research, con- 
sequently considerable difference of opinion and 
want of unanimity on the subject exists. How- 
ever, much has been accomplished, and the once 
long and arbitrary series of Orders into which 
the insects were divided have been considerably 
modified. The insects are now generally divided 
into the following seven Orders : — 

1. Order Coleoptera, comprising the Beetles, 
a very numerous group of insects, possessing 
two pairs of wings, the front pair (elytra) being 
horny and dense, meeting in a straight line down 
the back when closed, and forming a protective 
ca'fee to the membranous posterior pair. The 
mouth parts are strong and masticatory. The 
insects go through complete metamorphosis. 

2. Order Hymenoptera , comprising the Ants, 
Bees, Wasps, and Saw-flies. All the insects 
included in this Order undergo complete meta- 
morphosis. This group has generally four mem- 
branous wings, which in the Bees and Wasps are 
united during flight by a curious mechanism of 
minute hooks that engage in a small groove at the 
posterior edge of the front wings. The Hyme- 
noptera are divided into two divisions, according 
to the use of the ovipositor. Thus the Saw- 
flies, Ichneumon Flies, Sirex or Wood Wasps, 
and the Gall Flies, who all have the ovipositor 
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formed so that it can be used as a* borer, belong 
to the first division, called the Hymenoptera-tere- 
brantia ; the Ants, Bees, and true wasps, which 
have the ovipositor modified into a sting, are 
inclined in the second dmsion, called the 
Hymenoptera-aculeata. 

3. Order Lepidoptera, comprising, the Butter- 
flies and Moths; insects *which all undergo com- 
plete metamorphosis. They have in the adult 
stage four memb r anous wings, covered with 
fine and beautifully coloured hairs and scales. 
The antennae are very variable in form, and are 
composed of a number of small joints. The 
antennae of the true Butterflies are always 
clubbed at the apex, while in the Moths they are 
never clubbed, but may be feathery or thread- 
like. 

4. Order Diptera, includes the Blow-flies, 
House-fly, Horse-flies, Daddy-long-legs, Mos- 
quitoes, Fleas, etc. In this Order the inserts 
undergo complete metamorphosis. In the adult 
insect only the front pair of wings are fully 
developed, the posterior pair being reduced to 
curious club-like processes called balancers or 
halteres. The wings may be altogether absent, 
as in the Fleas and so-called Sheep-Ticks. The 
mouth parts are both complex and varied, some 
being formed for piercing, as in the Gad Flies, 
female Mosquito, Tsetse Flies ; others for suction, 
as in the House- and Blow-flies; whilst in the 
Ostridae or Warbles, the mouth parts are rudi- 
mentary and the adults take no nourishment. 
The Fleas were formerly considered as a separate 
Order, under the name Aphaniptera, but are now 
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included in the Diptera. While none of the Fleas 
now have true wings, some possess scale-like 
plates in the region where the wings of other 
insects are; andtfhese plates doubtless represent 
the remnants of wings which have gradually 
disappeared through disuse. 

5. Order Hemiptera, comprising the Domestic 
and Shielded Bugs, the «Plant Lice or Aphides, 
the Scale Insects, the Cicadas, and the true Lice 
( Anoplura ). The Hemiptera undergo what is 
termed incomplete metamorphosis, that is to 
say, the difference between the larva, pupa, and 
adult insect (imaged is very slight, the pupae 
being active creaftires, and, like the larvae, more 
or less resemble the adults in general appear- 
ance. The Hemiptera are divided into two 
distinctive sub-Orders; the Ilomoptera, which 
includes the Plant Lice or Aphides, the Cicadas, 
the Lantern Flies, and Scale Insects, all cha- 
raeterized by having four membranous wings, 
and the rostrum or beak attached to the frontal 
region of the head. In the second sub-Order, 
Heteroptera, which includes the Bugs, Water 
Scorpions, and Pond Skaters, the basal parts of 
the front wings are horny or leathery, while 
the beak or rostrum springs from beneath the 
head, formerly considered as a separate class, 
the true Lice or Pediculidae are now generally 
regarded as degenerate Hemiptera, and under 
the head Anoplura or Pediculidae, form a third 
sub-Order. They have no wings, and are all 
parasitic 

6. Order Orthoptera, comprising the Cock- 
roaches, Crickets, Grasshoppers, and Locusts. 
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These insects all undergo incomplete meta- 
morphosis, an<l are characterized by having 
anterior wings of leathery texture, and much 
narrower than the posterior membranous ones, 
which are often large andf fan-shaped. 

7. Order Nairoptera, comprising the Dragon- 
flies, May-flies, Caddis-flies, Termites or so- 
called White Ants, Thrips, and those curious 
primitive forms of insect life, the Thysatittra and 
Collembola. They form a very diverse order of 
insects, making it extremely difficult to laydown 
any definite characters as being common to all. 
This is partly due to the faCt that many insects 
now included in the Neuropt<fl*a, were formerly 
placed in separate Orders. So we find some 
members of the Order passing through a com- 
plete metamorphosis, while in others it is incom- 
plete. Some, like the Termites or White Ants, 
are social, others, again, are of solitary or 
gregarious habits. Nearly all are carnivorous, 
and they have a practically world-wide distribu- 
tion, from the tropics to the Arctic Circle. 

The class Arachnida, which forms a connect- 
ing link between the Insects and the Crustacea, 
includes the Scorpions, Spiders, Mites, and Ticks, 
constituting a much less homogeneous group of 
creatures than the true Insects, and presenting 
considerable diversity in structure and mode of 
life. While many of the Arachnida undergo in- 
complete metamorphosis in which both larva and 
nymph are active and bear a close resemblance 
to the adult, others do not pass through these 
regular changes, but from time to time shed or 
moult their skins ; and, as each shedding of the 
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skin produces fresh changes and the appearance 
of new structures, alterations sflmost equal to 
those peculiar to the stated periods of metamor- 
phosis, their function ^s very closely allied, if 
not identical, to incomplete metamorphosis. In 
the Arachnida, the body is divided into an 
anterior region — the cephaiotkorax — representing 
both head and thorax, Vhich in a large pro- 
portion are intimately united, and a posterior 
region or abdomen. In some cases these two 
regions are united, and wings are never present. 
Respiration may be carried on by sac-like 
depressions in the bod}' — called pulmonary sacs 
or book-lungo — or by true tracheae analogous to 
those of the Insects. 

The Scorpions are the largest and most 
formidable members of the Arachnida, and are 
chiefly confined to the tropics, though a few 
species are to be found in Southern Europe. 
The cephalothorax of the Scorpion has its upper 
surface partially covered by a shield-like horny 
plate, upon which may be seen from three to six 
pairs of simple eyes, a pair of extra size being 
placed close to the middle line of the shield. The 
slender posterior part of the body bears a 
terminal appendage, the caudal spine or sting, 
which is swollen at its base and sharply pointed 
at the apex. The swollen part contains a pair of 
glands secreting a poisonous fluid, which is 
carried by ducts to the acutely pointed and 
perforated apex of the sting. If we examine the 
under surface of a Scorpion, we shall find on 
each side of the very small aperture of the mouth, 
curious triple-jointed biting appendages, called 
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falces or chelicerae, and functioning as the true 
mandibles, which are absent. Behind these are 
the large pincer-claws, or pedipalpi, which give 
the Scorpion a superficial resemblance to a 
crayfish, and following upon these great claw- 
like limbs are four pairs of walking legs. 

The Spiders differ from the Scorpjons in having 
the abdomen short, rourfded, and segmented, while 
the falces or chelicerae are provided with poison 
glands, the ducts of which open at the extremities ; 
and the pedipalpi are simple. At the extremity 
of the abdomen is the spinning organ, consisting 
of four or six elevations, th*e spinnerets, on the 
surfaces of which the numerous ducts of the 
spinning glands open. 

No distinction into cephalothoracic and 
abdominal regions is recognizable in the Mites 
and Ticks, although there exist the same series 
of paired appendages as in the Scorpions and 
Spiders. The study of the life-history and habits 
of the Ticks is of great economic importance, as 
many are now known to be the transmitting 
agents of various diseases to man, and to cattle, 
sheep, horses, dogs, and fowls. The Ticks pass 
through an incomplete metamorphosis, and it 
is interesting to note that while in some species 
it is the males who go a-courting, in other species 
it is the females who fight for the possession 
of the males. The extraordinary part which the 
Ticks play as carriers of disease will be dealt with 
in Chapter IX. 

Insects are the most ubiquitous of animals, to 
be met with practically in every part of the 
habitable world, from within the Arctic Circle to 
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the Equator ; on lonely mountain peaks far above 
the snow-line, in the tropical forests and swamps, 
in arid “bad-lands” and deserts, in the hot 
springs of volfcanic Regions, in underground 
caves, and even in the sea Suitable food and 
climatic conditions play an important part in 
limiting the distribution of species, which other- 
wise would have a far greater range, for insects 
possess almost unique possibilites of dispersal in 
the adult stage by flight, and by high and prevail- 
ing winds which frequently carry them long dis- 
tances ; while the e^gs and larvae, through the 
agency of floods and tides, may be carried on 
floating tree-trunks, branches, and similar plant 
debris, not only from one tropical island to 
another, but across the ocean for many hundreds 
of miles. Indeed, the winds and tides have ever 
been Dame Nature’s great distributing agents, 
and will continue, so long as any life exists upon 
the earth, to be the prime factors in peopling 
with plant and animal inhabitants new lands that 
may rise from beneath the surface of the waters. 
On one occasion when outward bound for Brazil 
I had the good fortune to witness a demonstration 
of the long distance to which winged insects may 
be carried by a strong prevailing wind. We 
were in lat. 3 0 50' S. and long. 32° 32' W., and 
keeping a sharp look out for the interesting 
volcanic island of Fernando Noronha ; the hour 
was between eleven and noon, and for the past 
twenty-four hours we had encountered a steady 
breeze blowing from the West, that is to say, 
directly off the distant coast of Brazil. One of 
the ship’s officers called my attention to what 
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looked like a small yellowish cloud that had made 
its appearance fcnd was coming down the wind 
towards us. As the cloud approached nearer, we 
were able, with the aid qf our glasses, to make 
out that it was composed of dancing objects, 
which, as the cloud drew nearer still, turned out 
to be a great company of pale yellow Butterflies, 
which soon began to faft upon the deck and settle 
in the rigging of the ship, the majority appearing 
to be quite exhausted with their long journey, 
only feebly fluttering when touched or ap- 
proached, as if their graceful wings were too 
tired to carry them further. One of these weary 
little travellers I gently lifted from the deck and 
placed on the back of the officer's hand, where it 
rested quite contentedly while I photographed 
it. Later in the day, as we were passing close to 
the island of Fernando Noronha, and an inter- 
change of signals between the ship and the island 
was taking place, I was able to learn that the 
cloud of Butterflies had been sighted in the early 
morning, passing at some distance, by the look- 
out at the signalling station, so that our Butterfly 
visitors had been carried to us on the wings of 
the ■western wind, direct from the coast of Brazil, 
probably from the neighbourhood of Cape St. 
Roque. 

When we try to trace out the history and 
pedigree of insects, we find that it is by the 
study of Insect embryology and development 
that most of the chain of evidence will be built 
up. Fossil insects are so rare, and only to be 
found well preserved in so few geological 
formations, that it has been quite impossible so 
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far to trace the gradual development from the 
simple primitive type to the • more complex 
forms, by the remains that have been found in 
the various strattu Nevertheless, these geological 
records do most clearly show us that insects 
appeared very early in the history of the earth, for 
the wing of an insect similar to the Cockroach has 
been found in the Silurian strata, while ancestral 
Dragon-flies and Lacewing-flies, only slightly less 
specialized than the present existing forms, have 
also been found. In the Coal-measures, not only 
do we find fossil remains of Coleoptera and 
Hemiptera, but the iossil leaves and tree-trunks 
show unmistaka&le signs of the ravages of 
insects. Fossil remains of species of the 
Hymenoptera and Diptera arc found in the 
Jurassic Period, and of the Lepidoptera in 
the Tertiary beds. 

If, in attempting to link up the gaps between 
the simplest and most specialized forms of insect 
life, we turn our attention to the embryology 
and development of still existing forms, we are 
at once impressed by the extraordinary similarity 
that exists in the general anatomical details in 
the embryonic and larval stages, between species 
which in the adult stage are quite dissimilar. 
Thus, as *Lord Avebury has ably stated, “ we 
find in many of the principal groups of insects 
that, greatly as they differ from one another in 
their mature condition, when they leave the egg 
they more nearly resemble the typical insect 
type; consisting of a head; a three- segmented 
thorax, with three pairs of legs; and a many- 
jointed abdomen, often with anal appendages. 
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Now, is there any mature animal which answers 
to this description? We need not have been 
surprised if this type, through which it would 
appear that insects must have passed so many 
ages since (for winged Neuroptera have been 
found in the carboniferous strata) had long ago 
become extinct. Yet it is not so. T^e interesting 
genus Campodea still 'lives ; it inhabits damp 
earth, and closely resembles the larva of Chloeon 
(a Cricket), constituting a type which occurs in 
many orders of insects." 

The Campodeidce are included in the Thysa- 
nura or Bristle-tails, and a?e romraon in loose, 
damp ground. The species referred to by Lord 
Avebury, the Campodea staphylinus is t}’pical of 
the family. It is a small elongated insect, about 
a sixth of an inch long, the head bearing a pair 
of fairly long, many-jointed antennae ; the first, 
second, and third thoracic segments each having 
a pair of legs ; and the last abdominal segment 
a pair of caudal bristles. The mouth parts of 
the Campodea are at once interesting and 
significant in their structure, for they are inter- 
mediate between the prevalent strongly mandi- 
bulate form peculiar to larvae of Coleoptera, 
Orthoptera, Neuroptera, Hymenoptera, Lepi- 
doptera, and the suctorial type of the Homoptera 
and Heteroptera. To again quote Lord Ave- 
bury, who has made such a special study of 
these primitive wingless insects: "It appears, 
then, that there are good grounds for considering 
that the various types of insects are descended 
from ancestors more or less resembling the 
genus Campodea, with a body divided into a 
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head, thorax, and abdomen; the head provided 
with mouth parts, eyes, and one pair of antennae ; 
the thorax with three pairs of legs; and the 
abdomen, in all probability with caudal appen- 
dages. If these views are correct, the genus 
Campodea must be regarded as a form of 
remarkable interest since it is the living repre- 
sentative of a primeval type, from which not 
only the Collembola and Thysanura, but the 
other great Orders of insects have derived their 
origin." 

While a certain amount of divergence of 
opinion still exists concerning the still more 
primitive group Trom which the Campodea type 
was derived, the generally accepted opinion 
held by most biologists is that these wingless 
“ Bristle-tails," which probably represent primi- 
tive forms, may be traced back through some 
of the less specialized Millipedes to the curious 
caterpillar-like Peripatus, which in the details 
of its anatomical structure unites the tracheae 
of an insect and the nephridia or kidneys of 
a worm. This Peripatus is a most interesting 
and remarkable creature, belonging to a genus 
which occupies a unique position between the 
myriapods (Centipedes and Millipedes) and 
insects on the one side, and the annelids or worms 
on the other. The distribution, which is very 
wide, the interesting structure, and the develop- 
ment of Peripatus all suggest that it is the 
survivor of an archaic type. It is a handsome 
little creature, with a plump, round, unsegmented 
body, about two inches in length; numerous 
two-clawed feet, and upon the head a pair of 
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wonderfully mobile and sensitive 1 antennae, and 
a pair of bright simple eyes. The two most 
striking and interesting features of the internal 
anatomy are the presence of organs of respira- 
tion in the form of tracheae with external 
openings or spiracles, anatomical structures 
which at once point to Peripatus and the true 
Insects having sprung frcm a common ancestry ; 
and a series of excretory tubes or nephridia 
similar to those of the annelids or worms, 
organs which, considered with the predominating 
vermiform shape of most insects in their larval 
state, seem to point to the fcopimon worm-like 
ancestor. The Peripatus is fiocturnal in its 
habits, living in moist places under bark and 
stones, preying upon small insects which it 
captures by means of a natural slimy secretion. 
Species of Peripatus are found in South Africa, 
South America, the West Indies, New Zealand, 
and Australia. 

As I have already stated, first-hand, careful, 
personal observation in the field is of far greater 
interest and value than the mere filling of 
cabinets with dead specimens, for the sake of 
forming a collection. At the same time it is, 
for most of us at any rate, very difficult, if not 
altogether impossible, to devote sufficient time 
to watch the whole of the various stages of 
insect metamorphosis take place in the open 
country, and therefore it becomes essential to 
provide suitable receptacles at home, which shall, 
as closely as artificial conditions will admit, re- 
semble the natural conditions of the insect which 
we wish to keep under constant observation. 
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The apparatus necessary for the collecting 
and study of insect life need flbt be costly or 
particularly elaborate. Indeed, there are few 
branches of Natural Science which in the first 
instance require so small an expenditure on 
the part of the would-be investigator. The 
first point fpr consideration is the provision 
of suitable cages, in which our living specimens 
may be safely housed and kept under observa- 
tion. Light, air, and a constant, fresh supply 
of food are all important factors if we are to 
successfully rear the larvae of Butterflies and 
Moths. For this j^lison, it is a good plan when 
possible, to have fhe natural food-plants growing 
in the garden. If circumstances will permit 
of this, matters will be a great deal simplified, 
for all we shall have to do with the Caterpillars 
we have collected during our country ramble 
will be, in entomological parlance, to “sleeve" 
them out on to their natural food-plant. 
“Sleeving" consists of placing a butter-muslin 
bag over the food -plant, in such a way that 
the Caterpillars may have the benefit of feeding 
upon the growing plant without being able 
to make their escape. The muslin “sleeves" 
should be of fairly ample proportions, and 
have an opening at each end capable of being 
tightly closed by a tape or string. In use, the 
“ sleeve ” is drawn over the food-plant, and its 
lower end tied securely to the stem ; the larvae 
are then introduced, and the upper end of the 
“sleeve" pulled up tight by means of the tape 
or string which is run around the mouth of the 
“ sleeve.” 
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Where “ sleeving ” is not possible, or is un- 
desirable, wooden breeding cages should be 
used. These breeding cages are best constructed 
with a glass front an4 top for observation 
purposes, and with fine perforated zinc let into 
the sides, so that there is plenty of light and 
air. It is advisable to have the cages fitted with 
a removable tray at the bottom, which can hold a 
layer of mould about an inch deep. This layer 
of earth is particularly important if the larvae of 
Moths are being kept under observation, because 
a very large number will be found to pupate 
just beneath the surface of\We soil. A little 
moss and a few pieces of bark should also be 
placed in the cage, to afford suitable accommoda- 
tion for those larvae which do not pupate in 
the soil. The food plant should be introduced 
into these cages in narrow-mouthed jars, filled 
with water to keep the plants moist and fresh ; 
while to prevent the larvae creeping or falling 
into the water, the mouth of the jars should be 
covered by a metal or wooden perforated cap, 
having apertures just large enough to take the 
stems of the food-plant. 

For keeping aquatic insects under observa- 
tion, it will be necessary to provide a few aquaria 
The most inexpensive forms are the small globes 
sold for keeping one or two gold-fish, but there 
is one very great objection to these, and that is 
the great distortion caused by the rounded sides, 
which quite prevent one being able to obtain a 
clear, direct view of the creatures they contain. 
Small square or oblong tanks are much to 
be preferred, and are now made in quite a 
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cheap form, expressly for purp'oses of Nature 
Study. As nearly all aquatic <nsects, in both 
the larval and the adult stages of their existence, 
are to a greater or le^s degree carnivorous and 
extremely pugnacious, it is advisable not to 
introduce too many specimens, or several 
different spepies, into one tank, for battles royal 
will most certainly takfc place, and with most 
dire results. This is more particularly the case 
with the various species of Water-beetles, and 
the larvae and active nymphs of the Dragon- 
flies. 

Before any i’W&cts are introduced into an 
aquarium, it shoiHd be prepared for their recep- 
tion ; that is to say, the bottom of the aquarium 
should be covered with a laj-er of well-washed, 
fine shingle, and one or two water plants 
established. When the water plants are seen to 
throw off small bubbles, so that the water is 
naturally oxygenated, then the insects should 
be introduced, and will be healthy and vigorous. 
Beware how you introduce earth into the 
aquarium, because many aquatic insects have a 
happy knack of digging down through the layer 
of shingle which may have been placed on the 
top of the earth, and thus converting your clean, 
.bright aquarium into a horrible and turbid con- 
dition. The best plan is to place the plants in 
small, shallow pans or bowls, pressing down the 
well-damped earth firmly, and placing a good 
deep layer of shingle on the top. If a little care 
and attention is given to these small but all- 
important details, all will be well, our insect 
guests will thrive, and we shall be able to derive 
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much pleasure and knowledge from observing 
their interestin^'habits and ways. 

For collecting in the field, our knapsack 
should contain a supply pf nested chip-boxes, 
a few of the metal boxes fitted with glass lids, a 
small garden trowel, and an old garden knife. 
We may also with advantage carry some form of 
sweeping net for collecting larvae and beetles ; a 
good stout ring-net such as is used for capturing 
Butterflies and Moths will answer both purposes 
quite well. For collecting aquatic insects, we 
shall require a small, stout ring-net, with an 
interchangeable sleeve-bag tfe-which a small, 
wide-mouthed glass jar can be attached ; a small 
weighted grapple-hook, securely fastened to a 
length of good snood-line ; a few three- and four- 
ounce wide-mouthed glass jars, fitted with good 
corks ; a wide bore fountain-pen ink-filler, very 
useful for collecting mosquito larvae; a pair of 
micro-forceps ; and an old tablespoon. 

To help us in keeping a true and faithful, 
illustrated record of our observations, both in 
the field and at home, we cannot adopt a better 
means than photography ; for with the aid of the 
camera, it is possible in a few seconds to obtain 
an accurate record of elaborate details, which 
would call for great technical skill arml some 
hours of labour to truthfully portray with pen 
or pencil. Such photographs, in addition to 
their scientific value, will in the dark winter 
days bring back to us happy memories of sunny 
hours spent in woodland and meadow, and will 
always be a source of interest to our friends. I 
do not propose to give details here of how to 
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take photographs, for there are hahd-books galore 
dealing with the subject, but wilt give such hints 
concerning the selection of apparatus, as, from a 
long experience of nature photography, seem 
to me most likely to be helpful to the beginner. 
Choice of apparatus must necessarily be largely 
governed by the amount the would-be photo- 
grapher of insect life is prepared to pay. At the 
same time the equipment need not be a very 
expensive matter, provided one is content to 
start with simple apparatus, exchanging it for 
the more costly and perfect instruments as one’s 
ability, experien»<* and requirements advance. 
The lens, the sflutter, and the camera are the 
three first items to consider, and represent the 
essential and most costly part of the outfit. 
Personally, I am a great believer in the reflex 
camera for all Natural History work, as it 
permits one to watch and critically focus the 
object up to the instant of making the exposure, 
which is very important when photographing 
such restless creatures as insects. I may say that 
practically all the illustrations of living insects in 
this book are from photographs which I took with 
my Newman and Guardia Reflex Camera. 

Although a good reflex camera is costly in 
.the^fitst-instance, one quickly makes up for it 
by the great saving in wasted plates, and the 
added certainty of one's results. 

If an ordinary field stand camera is selected 
in place of the reflex type, there are one or two 
points that should be looked for when purchasing. 
The camera, preferably of quarter-plate size, 
should be thoroughly rigid when set up, and 
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should have a good extension of bellows, from 
fourteen to sixfeen inches, sufficient to enable 
one to use the single combination of the lens 
when photographing objects moderately near 
the camera A good rising-front is also im- 
portant, as well as a rapid means of reversing 
the back from an upright to an oblong picture. 
See that the dark-slides are well made, and that 
they fit quickly and smoothly into place. A 
focal-plane shutter, although not generally 
supplied with the ordinary stand camera outfit, 
is an extra worth careful consideration, because 
it permits the maximum amoiJl!* of light to reach 
the plate during instantaneous exposures. Next 
to the focal-plane a good roller-blind shutter 
fitted behind the lens is the best. The tripod 
should be rigid at its full extension, and have 
sliding legs permitting of rapid adjustment to 
various heights. The quality of the lens is all- 
important, for without a good lens it is impossible 
to obtain satisfactory results. If a first-class 
anastigmat with a working aperture of /$ or /6 
is too costly, then a good rapid rectilinear lens 
working at /8 should be selected, and it must 
cover sharply to the edges of the plate at full 
aperture. Isochromatic plates should always 
be used, so that as truthful a monoefcrcvmj^tic , 
rendering of the colour values as possible may 
be obtained. My reasons for giving preference 
to the comparatively small size of the quarter- 
plate (3iX4i inches) camera are firstly, its lighter 
weight and greater portability, advantages which 
one greatly appreciates towards the end of a 
long day’s tramp across country ; and secondly, 
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given a really good lens, and th& image on the 
ground-glass focussing screen critically focussed, 
the resulting negative should be capable of 
yielding perfectly crisg and sharp enlargements, 
up to almost any size. Each negative should be 
carefully indexed, and a note-book kept in which 
to enter the subject, plate used, exposure, stop, 
light, and date. 0 



CHAPTER II 

SOME INSECT COMMUNITIES 

I KNOW of few more wonderful or interesting 
sights, that are likely to attract and rivet 
the attention as one wandOrs through a pine 
wood on a summer afternoon, when the air 
is filled with the resinous fragrance of the pines, 
than that which a great nest of the common 
Wood or Horse Ant (Formica rufa) presents, 
with the warm sunlight brilliantly illuminating 
its* countless inhabitants, as they hurry hither 
and thither about their various tasks. At first 
all seems to be a hopeless medley, a futile, 
unorganized running to and fro ; but a little 
close and quiet observation, taking care not to 
touch or approach too near the nest, so that the 
little creatures are not disturbed or alarmed by 
our presence, will soon show that there is really 
no lack of organization. Some Ants ms^hfeijeen, 
returning from the wood, carrying additional 
supplies of pine-needles, bits of stick, and the 
like, to be used as building materials in repair- 
ing and enlarging the nest. Others are busy 
running over the surface of the nest, shifting 
the twigs and pine-needles, already closing the 
apertures they had made earlier in the day, so 
32 
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that, with the approach of evening, all may be 
snug and sate for the night ; while here, again, 
come some members of the community, who 
have been out on a hunting expedition, and now 
return homeward laden with their spoils. The 
whole scene is one of extraordinary animation 
and industry, .most fascinating and exciting to 
behold. • 

The Ants belong to the Order Hymenoptera, 
and in their general structure, habits, and social 
life strongly resemble the Bees and Wasps, 
which also belong to this Order. While most 
Ants are distinctly social insects, living together 
in great communities, there are a few genera 
which are solitary in their habits, and in which 
only two kinds of individuals, winged males 
and wingless females, are found. One of these 
solitary genera appears to be at any rate 
partially, if not entirely, parasitic, inhabiting the 
nests of the humble-bees ; and has the power 
of giving vent to a curious noise, half buzz, half 
squeak, when disturbed or alarmed. 

If we carefully examine an ordinary Ants’ 
nest, we shall find that the community consists 
of a vast number of workers, who, for the most 
part, are sterile or imperfect females ; one or more 
fertile queen-mothers ; and a certain number of 
winged males, who, like the drones in a bee-hive, 
are short-lived. Although the queens are the 
real mothers of the community, nearly all nests 
appear to contain amongst the crowd of im- 
perfect workers a few which are capable of 
producing eggs; but these eggs, should they 
develop, almost invariably produce males. The 
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general opiniln held by most of the eminent 
naturalists whV) have made a special study of 
these interesting insects, is that the Ants, like 
the Bees, have the power to determine by the 
selection and quantity of food given to the larva, 
whether it shall develop into a worker or a 
queen ; and that the probable explanation of the 
partial fertility of some of the workers is 
that they may, as larvae, have received, whether 
accidentally or intentionally is uncertain, slightly 
more than the usual worker-larvae’s allowance 
of food. 

The males and queens have wings, though the 
queens lose theirs after the marriage-flight ; 
the workers are wingless. All pass through a 
complete metamorphosis, the eggs, larvae, and 
pupae being guarded and tended with the 
greatest watchfulness by the workers. 

On a warm, still summer day, when hardly 
a breath of air fans the foliage, it is a wonderful 
sight to watch the winged males and young 
queens quit the nest, and rise into the bright 
sunlit air to depart on their marriage-flight. 
They swarm out and rise in such dense numbers 
as to appear like a thin column of smoke, iri- 
descent gleams are shot forth ever and anon as 
the sun strikes upon the countless gauzy wings. 
Higher and higher the dancing column of insects 
rises, until meeting a gentle current of air, they 
disperse and are wafted away. The marriage- 
flight over, the queens alight upon the ground 
and strip off their wings, and once established 
within a nest devote the rest of their lives to 
their maternal duties; and the males, their 
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mission in life accomplished in Iheir marriage- 
flight and airy union with the queens, soon 
perish. 

It is curious that in spite of the great amount 
of careful observation which has been devoted to 
the Ants, very little is really known as to how 
their nests are commenced ; whether the young 
queen after her marrilge-flight and willing 
sacrifice of her gauzy wings, founds unaided a 
new nest ; or seeks and obtains the assistance of 
a small band of workers ; or returns to the nest 
in which she was born; or seeks admission to 
some other established nest. As Ant com- 
munities exist fof a number of years, it seems 
highly probable that new young queens are from 
time to time adopted, although Lord Avebury’s 
experiments seemed to go against this theory, for 
in each case where he removed queens of Lasius 
Jlavus from one nest and introduced them to 
another of the same species, these queens were 
at once attacked in a hostile manner by the 
workers of the nest into which they had been 
introduced On the other hand, Mr. McCook 
gives the following interesting account of the 
adoption of a fertile queen of Crematogaster 
lineolata, by a colony of the same species : 
“The queen was taken April 1 6, and on May 14 
following was introduced to workers of a nest 
taken the same day. The queen was alone 
within an artificial glass formicary, and several 
workers were introduced. One of these soon 
found the queen, exhibited much excitement but 
no hostility, and immediately ran to her sister 
workers, all of whom were presently clustered 
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upon the quee^ As other workers were gradu- 
ally introduced they joined their comrades, until 
the body of the queen (who is much larger than 
the workers) was nearly covered with them. 
They appeared to be holding on by their man- 
dibles to the delicate hairs upon the female's body, 
and continually moved their antennaje caressingly. 
This sort of attention Continued until the queen, 
escorted by workers, disappeared in one of the 
galleries. She was entirely adopted, and there- 
after was often seen moving freely, or attended 
by guards, about the nest, at times engaged in 
attending the larvae and pupae which had been 
introduced with the workers” of the strange 
colony." 

That in some instances the queen has the 
power and instinct to found a colony and success- 
fully rear her larvae unaided, has been shown by 
another of Lord Avebury’s careful and interesting 
experiments. He isolated two pairs of Myrmica 
ruginodis which he had found flying in his gardens 
and successfully kept them under observation 
for a considerable period ; watching the queens 
deposit their eggs and tend their larvae and 
pupae, until, their metamorphosis completed, the 
workers were ready to help in the duties of 
rearing the young and providing a supply of food. 
It is also interesting to note that the two males 
captured at the same time as these queens, and 
kept with them under observation in Lord 
Avebury’s formicary, lived for eight and nine 
months respectively, after their nuptial flight. 
Lord Avebury has also most conclusively demon- 
strated that the duration of the life of the Ant is 
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much longer than was generally! supposed, pro- 
bably longer than that of any otner insect One 
of his queen Ants lived for nearly fourteen years, 
from December, 1874, to July, 1887, and another 
for nearly fifteen years, from December, 1874, to 
August, 1888 ; during the whole of which time 
they were perfectly healthy and active, and 
every year laid eggs frdm which workers were 
produced. 

And now let us return to our Wood Ants’ nest 
in the pine wood ; this time on an early spring 
morning, when the inhabitants are beginning to 
throw off their winter lethargy, and to bestir 
themselves. On ’carefully breaking down part of 
the nest, we shall find that at this early period 
of the year it contains no winged insects, but 
only a large number of workers and a few queens, 
who are readily distinguished by their slightly 
longer abdomens, and shining, polished appear- 
ance. Eggs, larvae, and pupae are present, and 
these some of the excited workers instantly seize 
and carry off into the interior of the nest, while 
others at once set about repairing the breach 
which we have opened. Although at first sight 
there appears to be a good deal of confusion, a 
little closer observation will show that each 
worker is going about its labours in a very 
business-like way, carrying the pine-needles, bits 
of twigs, earth granules, etc., and arranging these 
materials so as to form chambers, galleries, and 
passages leading to every part of the nest. 

It is quite possible to learn a great deal about 
the life of these Wood Ants by daily visiting a nest 
at different seasons of the year, and spending a 
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few hours in {quiet and careful observation. 
Supposing we visit the nest very early on a 
summer’s morning, just after sunrise in fact, when 
the air is still cool and. fresh, and the foliage 
throws back rainbow scintillations from the spark- 
ling dewdrops, we shall find the exterior of the 
nest deserted in appearance, and save for a few 
small cracks through which an Ant might squeeze 
with difficulty, no openings are visible on its 
dome-shaped surface. But we have not long to 
wait for signs of the awaking of the inhabitants, a 
few early risers soon emerge, stretch their limbs, 
and greet each other, and run over the nest. 
Then, as the temperature ris'es, and the sun 
begins to shine upon the nest, the little workers 
appear in ever-increasing numbers, and many 
large openings on the surface of the nest are 
formed, communicating within with the principal 
galleries and chambers. It is not long before a 
foraging party starts off in the direction of a 
small bush which is growing near the nest, and 
whose branches we notice are crowded with 
Aphides, the so-called Plant-lice or Green-fly. 
The Ants quickly ascend the branches of the 
plant, and seek out the Aphides, which they at 
once proceed to tickle, or gently rub, with the aid 
of their antennae. This curious action on the 
part of the Ants seems to please or stimulate the 
Aphides, causing them to excrete a little drop of 
sugary fluid at the end of the pair of small 
cylindrical tubes which are situated at the 
extremity of their bodies. This sugary fluid the 
Ants greedily suck up until they are gorged with 
the sweet food, when they hurry back to the 
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nest and give up a portion of ft, which they 
have retained in their gullet-pouch, to the 
larvae, and to those workers who are at work 
in the nest. . 

This curious habit on the part of the Ants, 
of caressing the Aphides to obtain the sugary 
secretion, has attracted a great deal of interest 
amongst naturalists, with the result that our 
knowledge concerning the amicable relations 
which exist between various species of Ants and 
Aphides has been considerably enriched. The 
Ants not only milk the Aphides, which may well 
be called Ant cows, but to protect them from the 
attacks of foes e*ven build cowsheds of earth 
over them, or carry them for greater safety 
into the nest, where they are tended with the 
greatest solicitude. The little Yellow Ant ( Lasius 
flavus) is a regular miniature cattle farmer, 
keeping flocks or herds of root-feeding Aphides in 
its nest. More remarkable still, is the way in 
which this Ant collects from the leaves of the 
common daisy, the eggs of a species of Aphides 
which live upon this plant throughout the summer 
months. In late September and early October, 
as the Aphides lay their eggs upon the daisy 
plants, the little Yellow Ants collect them with 
the greatest eagerness, and carry them away 
into the nest. There the Aphide eggs are tended 
with great care throughout the winter months 
until the first weeks in March, when the young 
Aphides emerge. Directly the climatic conditions 
are suitable and the young Aphides are strong 
enough, they are carried out of the nest by the 
Yellow worker Ants and placed on the tender 
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young daisy leaves, where they are visited and 
milked daily throughout the spring and summer 
by their Ant owners. Nor are the Aphides the 
only insects that are kept, or permitted to live 
habitually, in the Ants’ nests ; various species of 
small Beetles, a species of insect allied to Podura, 
and a small white crustacean allied to the wood- 
louse all frequent thd' nests of certain species 
of Ants. Some are parasitic on the Ants them- 
selves, others possess secretions which serve as 
food for the Ants, as is the case with the curious 
blind beetle called, from its club-shaped antennae, 
Claviger. This beetle is not only blind, but 
appears to have totally lost the power of feeding 
itself, and is quite dependent upon the kind 
offices of the Ants, who habitully supply it with 
nourishment in the same way as they do each 
other. It is a very curious sight to watch the 
Ants caressing the blind Clavigers with their 
antennae, taking the tufts of hair that are at 
the base of the beetle’s wing-cases into their 
mouths, and licking them, and also the whole of 
the upper surface of the beetle’s body, with 
evident signs of joy and satisfaction. 

That the Ants do not confine themselves 
solely to a diet of honey-dew drawn from their 
cow-Aphides we shall quickly realize as we watch 
our friends the Wood Ants ( Formica rufa). 
Should a foraging party come upon a nice fat 
smooth-skinned Caterpillar, they will rush down 
upon the unfortunate creature, attack it from 
all sides, fix their powerful jaws deep in its 
flesh, and hang on to it with grim bulldog-like 
determination. The poor Caterpillar vainly tries 
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to shake off its foes by squirm ingjand wriggling, 
and rolling over and over, until at last, over- 
powered and exhausted, it succumbs, and is 
dragged off in triumph to the nest. When 
watching these sanguinary encounters, I have 
noticed that the Ants are far more ready to 
attack the perfectly smooth-skinned Caterpillars 
than those covered with hairs. Indeed, on more 
than one occasion I have seen the Ants, after 
making but a half-hearted attack upon one of 
these very hairy Caterpillars, draw off and 
permit it to go on its way. They make no 
demur, however, about attacking any bumble 
bees, hive bees, \>r wasps that they find in a 
semi-torpid condition on the ground, calmly 
cutting them up limb by limb, and carrying the 
fragments off to the nest. In the same way 
they will take to pieces, joint by joint, a lordly 
stag-beetle, should they come upon him lying 
helplessly on his back like an overturned turtle. 
They will also quickly remove the flesh from the 
body of any small bird or beast that may lie near 
the nest, leaving nothing but a perfectly cleaned 
skeleton in a remarkably short space of time- 
Indeed, in this way the Ants play a very 
important part as natural scavengers. 

Once more returning to our Wood Ants’ 
nest, let us watch the more peaceful, but no less 
interesting, occupations of those workers who 
devote themselves to the labours of keeping the 
nest in order, guarding and tending the precious 
eggs, larvae, and pupae, and attendance on the 
queen, or queens. As I have already noted, the 
adult queens are winged, but after their marriage 
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flight, very shortly after settling on the ground, 
they tear off their wings and begin their maternal 
duties. The worker Ants show the greatest 
respect and affection for # their queen, a retinue 
always attending upon her, feeding her, caressing 
her with their antennae and displaying in various 
ways their pleasure at her presence. The very 
minute, oval-shaped, whitish eggs, directly they 
are deposited by the queen, are taken under 
the care of the nurse workers, who place them 
in special chambers, keep them clean and 
sufficiently moist by licking, and carry them 
alternately to the upper and lower stories of the 
nest, so that they are never exp'osed to too great 
heat or cold, but kept at a uniform temperature. 
When the larvae hatch out, they require even 
more care and attention, for they are weak 
legless grubs, unable to forage for themselves, 
and capable of very little movement beyond a 
slight curving and elongation of the anterior 
part of the body when demanding food. There- 
fore the workers have not only to clean them, 
but also to feed them and carry them from one 
part of the nest to another. Early in the morning 
the workers bring the baby larvae from the 
night-nurseries, situated fairly deeply in the nest, 
to the day nurseries, which are situated in the 
upper part of the nest. Should the morning be 
warm and sunny, they may bring their precious 
charges out on the top of the nest. We then 
have an opportunity of watching how the workers 
clean the babies by most carefully licking them 
over and rubbing them down with their palpi. 
The babies receive from time to time a supply 
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of food from the mouth of the purse-worker ; 
the amount supplied is believed to be regulated 
according to whether the baby larva is ultimately 
to grow into a wo r kef, a queen, or a male. 
The workers may also be seen to give frequent 
demonstrations of their affection for the baby 
larvae by the manner in which they caress them 
with their antennae. Alif the time the nurse- 
workers appear to keep a sharp and anxious 
watch over the larvae, picking them up and 
hastily retreating within the nest at the slightest 
indication of danger, or should the sun beat 
down too fiercely. 

When the larvae are full grown they spin a 
silky cocoon, within which to complete their 
metamorphosis. It is these oval cocoons which 
are known to most people as “ Ants’ eggs,” under 
which misnomer they are collected and sold for 
feeding young pheasants and gold-fish. The 
workers pay the same care and attention to the 
cocoons as they did to the eggs and larvae ; for 
Within the cocoons the nymphs or pupae are 
confined, and passing through those wonderful 
changes of structure which are associated with 
the last stage of complete metamorphosis. 
Directly the workers perceive that this final stage 
is completed, they at once set to work with their 
mandibles to cut open the cocoon and liberate the 
perfect Ant, which is far too weak to accomplish 
this task for itself, and would inevitably perish 
within the silken chamber but for the watchful 
care of its nurses. The newly emerged perfect 
Ants are by no means in a condition to fend for 
themselves, or to at once commence to take part 
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in the work qjf the community, so they are fed 
by the nurse-workers that they may grow 
strong, and are led by them all over the nest so 
that they may be introduced to the community 
at large, and in a very sliort time they are ready 
to begin to work. 

We have seen how the Ants keep Aphides to 
supply them with hbneydew, and how they 
permit certain other creatures to dwell in the 
nest as pets or scavengers. Now, there is another 
interesting phase in their history which is still 
more remarkable in some respects, and that is 
the little understood relations existing between 
our friends the Wood Ants &nd the two very 
dwarf species of Ants called the Stenamma and 
Solenopsis. The tiny Stenammas are found ex- 
clusively in the nest of the large Wood Ants, and 
appear to live on the very best of terms with 
them. Indeed, when for one reason or another the 
Wood Ants change their nests, the Stenammas 
go with them. And as the Wood Ants march 
along, it is an extraordinary sight to see the tiny 
Stenammas running about like excited little dogs 
amongst them, dodging in and out between their 
legs, climbing on to their backs, and tapping 
them inquisitively with their antennae, as if 
seeking to find out where their friends or 
masters are going ; their gambols and friskings 
receiving but little attention. The relations 
between the little Solenopsis and the Wood 
Ants appear to be of a much more sinister 
character, for these tiny Ants make their 
chambers and galleries in the walls of the Wood 
Ants’ nest ; and from time to time make raids 
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upon the nurseries of the Wood Ant, and carry 
off the unfortunate baby larvae as food. It is 
quite impossible for the infuriated Wood Ants 
to get at these tiny marauders, their bodies being 
too large to permit them even to squeeze into 
the diminutive galleries of their foes. Are the 
tiny Stenammas which live on such good terms 
with the big Wood Ants really kept as dogs to 
fight the rapacious Solenopsis and chase them 
into their tiny galleries? This is a question 
which can only be answered by further careful 
observation and experiment. 

While most Ants prey upon the nests of other 
species, carrying \>ff the larvae and pupae and 
using their captives for food, some carry them 
off purely for the purpose of making them 
work as slaves. Thus the Ants called Formica 
sanguinea periodically attack neighbouring nests, 
and after slaughtering and driving out the 
adults, select and carry home those larvae and 
pupae which will ultimately produce workers. 
But the great slave-making species is Polycrgus 
ru/escens, a species frequently met with in 
Switzerland. 

For a striking object-lesson of the degrading 
tendency of slavery, there is no need to go to 
those dark corners of Africa where it is still 
practised by man, for these slave-making Ants 
will demonstrate it to the full. So utterly 
dependent upon their slaves have these Rufe- 
scent Ants become, that they have not only lost 
most of their natural instincts, but have actually 
undergone certain structural changes, so that 
their mandibles have degenerated into mere 
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toothless nippers, and are now only of service in 
war. They and their larvae have to be fed by 
their slaves, for they have become quite in- 
capable of feeding themselves, and would perish 
in^he midst of a plentiful food supply if there 
were no slaves at hand to attend to their wants. 
It is the slaves that build and keep the nest in 
repair, and carry their miistresses on their backs 
when the colony moves into new quarters. 

I have on several occasions had an oppor- 
tunity of watching our English slave-making 
Ants, Formica sanguined, engaged on a sudden 
foray, and also the migration of a colony from 
one nest to another ; both most? interesting sights 
to witness. Sanguinea has not been a slave- 
maker for so many generations as the Rufescent 
Ants, and consequently has not yet become so 
dependent upon its slaves. This greater in- 
dependence on the part of the Sanguineas is 
seen when a colony of these Ants elect to change 
their quarters, for they march off to their new 
home carrying their slaves in their jaws instead 
of being carried by their slaves, as is the case 
when the Rufescent Ants migrate. It is the 
nests of the little : Black Ant ( Formica fusca ) 
which the Sanguinea generally attack and raid, 
the encounters being of a most desperate 
character, for the little Black Ants put up a most 
valiant fight in the defence of their nest, and 
sometimes succeed in driving off their big and 
powerful foes. At the approach of the marauders 
some of the little Black Ants rush forward and 
attack the advance-guard, while others rush off 
in great excitement into the nest to give the 
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alarm, and to carry the larvae and pupae away 
to a place of safety. The Sanguineas ruthlessly 
kill numbers of their small foes, putting them 
at last to flight, and having made a successful 
breach, enter the nest in search of the worker 
larvae and pupae of the Black Ants, for they do 
not appear to carry off the larvae or pupae that 
will ultimately become males or queens. In a 
very short time the conquerors may be seen to 
come forth again and begin to retrace their steps 
in the direction of their own nest, each of the 
victors carrying in its jaws a larva or pupa 
captured from the ravaged nest. These larvae 
and pupae of the* little Black Ant are carefully 
tended by the Sanguinea workers until their 
metamorphosis is completed, and they are ready 
to take up their duties as workers within the 
nest, nursing the babies of their captors and 
helping in the general work of the nest. 

The Sauba, or so-called Umbrella Ants of 
tropical South America, are most interesting in 
their habits, and are in many ways very remark- 
able insects. Every colony of the Sauba Ants 
will be found to contain no less than five distinct 
classes of individuals, comprising males, queens, 
small ordinary workers, sometimes called worker 
minors, and two types of large or major workers, 
one with large polished heads, the other with very 
hairy heads. The true function of these two large 
major workers has yet to be satisfactorily 
explained, for up to the present we have no 
authoritative record of their having been observed 
to take any part in the work of the nest, or to 
enter into combat with other species. Bates, 
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who so closely studied these interesting Ants, 
was never able to satisfy himself absolutely as 
to the real function of the large-headed workers, 
and his suggestion that they may serve, in some 
way, as passive protectfirs of the real workers, 
their large, hard, and indestructible heads acting 
as veritable pieces de resistance against the on- 
slaughts made by their foes, while picturesque, 
does not seem to be quite a logical explanation. 

It is the small worker Saubas who ascend 
the trees in thousands, and with their sharp, 
scissor-like jaws cut up the leaves into nearly 
semi-circular pieces, which they bear off in 
triumph, or throw to the ground to be carried 
‘off by one of the small workers. These Ants 
are a serious pest in tropical America, on account 
of their habit of attacking and entirely stripping 
the foliage from the cultivated coffee and orange 
trees ; for although they will confine their atten- 
tions to the foliage of the young forest trees, 
when nothing better to their liking is within 
reach, directly the unfortunate settler plants his 
coffee and orange, or other fruit trees, the Sauba 
Ants quit the surrounding forest and transfer 
their unwelcome attentions to the recently 
imported trees and bushes. 

It is a most extraordinary sight to see a 
great army of the Sauba worker minors engaged 
upon stripping the foliage from a tree There 
is a constant procession of the insects ascending 
and descending the tree; the ascending army 
hastening eagerly upwards to their work, while 
the descending multitude pass down the trunk, 
each individual carrying securely in its mandibles 
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a semi-circular piece of leaf about the size of 
a sixpenny-piece, which it has cut from the 
foliage. Indeed the homeward bound army, 
marching along the pat]j that has been cleared 
between the tree and the nest, looks like a pro- 
cession of tiny leaves. On arriving at the nest, 
these workers drop their burdens, and at once 
return to the tree ; while Another swarm of the 
worker minors seize upon the pieces of leaves, 
and placing them into position so as to form a 
kind of thatch to the mounds covering the 
entrances to the subterranean nest, cover them 
with a layer of earthy granules, which they 
have excavated at'some depth below the surface 
and worked up for this purpose. 

Not content with stripping the trees of their 
foliage, the Sauba Ants will enter the houses at 
night, and plunder the stores of provisions; 
carrying off grain by grain the farinha or 
mandioca meal, which is so largely used for 
bread by the artisan classes in Brazil. Bates 
noted that on these plundering expeditions, two 
classes of workers are always seen, namely, the 
small true workers who carry on all the labour, 
and the large major workers with huge, smooth 
heads, who do nothing. The third class of 
workers, with large heads clothed in front with 
hairs, have not been observed to take any part 
in these forays, but appear normally to live deep 
down below the surface of the ground, in the 
subterranean chambers of the nest. Altogether 
these Sauba Ants of tropical South America are 
most interesting insects, and offer a very fruitful 
field for further investigation. 
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The Ecitons or Foraging Ants, the Taucas ol 
the Indians of Brazil, are carnivorous, hunting 
their prey in large and well-organized armies. 
The communities consist of males, females, and 
two types of workers — farge-headed majors and 
small-headed minors. In the small-headed or 
ipinor workers the jaws are always of the ordi- 
nary shape, but in sume species the jaws of 
the large-headed major workers are so greatly 
lengthened as to make it quite impossible for 
them to take pari in the labours of their small- 
headed companions. Ten species of these 
Foraging Ants were observed and described by 
Bates during his wanderings in tropical South 
America, and he found that nearly every 'species 
had its own particular method of marching ; 
some, like the giant Eciton rapax, which chiefly 
preys upon a large but defenceless Formica Ant, 
hunting in single file through the forests ; others, 
like the smaller and more numerous Eciton 
legionis , marching alone in fairly broad columns 
numbering many thousand individuals; others, 
again, the blind Ecitons, push forward step by 
step under covered ways which they construct 
as they advance. There are two interesting 
transitional species connecting those Ecitons 
which are provided with visual organs to those 
that are absolutely blind. In the first transi- 
tional species, Eciton crassicornis, the eyes are 
sunk in rather deep sockets, and the insect 
habitually shuns the light when on its 
foraging expeditions, moving along under fallen 
leaves, and when compelled to cross a cleared 
space, the workers construct a temporary covered 
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way composed of granules of earth, under which 
the marauding column of Ants passes. In 
Eciton vastata only the collapsed sockets remain 
to tell of the gradual atrophy of the disused 
eyes ; white in Eciton erratica both sockets and 
eyes have disappeared, only a faint ring marking 
the place where they were once situated. 

The strange habit the two blind species of 
Ecitons have of moving about under covered 
ways has probably been adopted by the Ants as 
a means of protection. These covered ways, which 
pass through the undergrowth of the tropical 
forest from one rotting log or fallen piece of bark 
to another likely hunting-ground, may be over 
two hundred yards in length, and differ from the 
covered ways made by the Termites or so-called 
White Ants, being composed of uncemented 
grains of earth, built up from the soil over which 
the foraging party is passing, whereas the 
Termites use a glutinous saliva as a cement. 
In the two classes of workers found in the 
foraging parties of these blind Ants, the division 
of labour existing is unmistakable : the small- 
headed worker minors busily engage in con- 
structing a covered way, while the big-headed 
worker majors play the part of true soldiers, 
snapping their jaws with fury when disturbed 
by the approach of a foe, and offering to do 
battle for the defence of their small-headed 
companions. This division of duties, however, 
appears by no means to be present amongst the 
species of Ecitons who have their visual organs 
fully developed, for the large-headed workers 
are generally rather less pugnacious than the 
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small-headed workers, and their great distorted 
jaws are not nearly such effective weapons as 
the normal jaws of the worker minors. 

One of the commonest species of the Foraging 
Ants endowed with fully developed visual organs 
*is the Eciton drepanophora , and is probably the 
insect referred to in *some of the rather highly 
coloured stories about armies of Foraging Ants 
entering houses and clearing them of rats and 
mice. As a matter of fact, their ravages are 
almost exclusively confined to the regions of 
dense forest. Nevertheless, when they are on 
the march, there is a great ‘commotion in the 
forest, every creature, both large and small, 
endeavouring to get out of the way as quickly as 
possible, for the Ecitons are most ferocious little 
insects, burying their pincer-like jaws deeply into 
the flesh of their victim, and hanging on with 
bulldog-like tenacity, they turn in their tails, and 
sting with all their power ; allowing them- 
selves to be torn to pieces rather than relinquish 
their hold. As these Foraging Ants do not 
ascend the trees to any considerable height, most 
young nestlings escape their onslaughts. It is 
the creatures living on or near the ground, such 
as the burrowing larvae of beetles that tunnel 
into rotting logs, caterpillars feeding on the 
undergrowth, ground spiders, cockroaches, and 
so forth, that suffer most severely. The Foragers 
will even attack and destroy a Wasps’ nest, should 
they come upon one that has been built low 
down in a bush near the ground, calmly gnawing 
away the papery outer covering, and seizing and 
carrying off the helpless Wasp larvae and pupae, 
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in spite of the infuriated buzzings and angry 
swoops of the builders of the nest Should the 
victim be too large for convenient transportation, 
it is at once set upon and torn into fragments, 
and the pieces distributed amongst the worker 
Ecitons for transit back to the nest. 

Of the handsome and ferocious little Fire Ant,, 
the formiga de fogo of the Portuguese settler, 
which is a perfect plague when it attacks man- 
kind, Bates gives the following graphic account 
in the course of a description of his voyage 
up the Tapajos : “ Aveyros was deserted a few 
years before my visit on account of this little 
tormentor, and the inhabitants had only recently 
returned to their houses, thinking its numbers 
had decreased. It is a small species, of a shining 
reddish colour, not greatly differing from the 
common red, stinging Ant of our own country 
( Myrmica rubra), except that the pain and 
irritation caused by its sting is much greater. 
The soil of the whole village is undermined by 
it : the ground is perforated with the entrances 
to their subterranean galleries, and a little sandy 
dome occurs here and there, where the insects 
bring their young to receive warmth near the 
surface. The houses are overrun with them ; 
they dispute every fragment of food with the 
inhabitants, and destroy clothing for the sake of 
the starch. All eatables are obliged to be sus- 
pended in baskets from the rafters, and the cords 
well soaked in copaUba balsam, which is the only 
means known of preventing them from climbing. 
They seem to attack persons out of sheer malice ; 
if we stood for a few moments in the street, even 
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at a distance from their nests, we were sure to be 
overrun and severely punished ; for the moment 
an Ant touched the flesh, he secured himself with 
his jaws, doubled in his tail, and stung with all 
his might. When we were seated on chairs in 
the evening in front of the house to enjoy a chat 
with our neighbours, we had stools to support 
our feet, the legs of which, as well as those of the 
chairs, were well anointed with the balsam. The 
cords of the hammocks are obliged to be smeared 
in the same way to prevent the Ants from paying 
sleepers a visit.” 

The Honey Ants of Mexico and Australia 
have gained their popular name partly from the 
habit of collecting honey, and partly from their 
extraordinary method of storing .it, utilizing 
certain members of the colony as receptacles. 
While the workers who are engaged in the 
ordinary duties of keeping the nest in order, 
tending the young, and collecting food supplies 
are quite normal, those which act as living 
receptacles present a most extraordinary appear- 
ance, their abdomens being swollen out into 
polished membranous spheres ; in fact, they have 
become living honey-pots. The normal workers 
go forth and, in the case of the Mexican species, 
collect a sweet secretion which exudes from 
certain plant-galls, and hurrying home forcibly 
inject the honey down the throats of the rotund 
workers until they become fully distended. The 
honey undergoes in the bodies of these globular 
workers some slight chemical change, and is then 
yielded up and drawn forth by the normal 
workers to feed the young brood. Should one of 
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these living honey-pots meet with an accident so 
that the honey exudes, the ordinary workers will 
gather round and quickly lap it up ; but should 
the honey-pot worker d^e, both corpse and honey 
will be buried, an act which seems almost to 
point that the normal workers realize the dangers 
of decomposition. In Mexico, the globular Ants 
are collected and sold by measure in the market 
places of the towns, and from the syrup extracted 
by pressure from the bodies of the Ants, a rather 
pleasant, sweetish drink, not unlike old English 
mead, is made. 

The habit of harvesting grain peculiar to 
certain species *of Ants, aptly termed Agri- 
cultural Ants, found in the south of Europe, in 
India, and Texas, is very remarkable. Although 
this habit was observed and frequently mentioned 
in ancient literature, it was for a long time 
regarded with considerable doubt and scepticism 
by scientific men. Thanks to the careful and 
critical observations of Lieut. -Col. Sykes in India, 
of Mr. Moggridge in Southern Europe, and of 
Dr. McCook in Texas, these doubts have been 
swept away, and the grain-storing habit proved 
and established as a fact. The Agricultural 
Ants of Texas clear disks, ten or twelve feet in 
diameter, round the entrance of the nest of all 
weeds and plants, only permitting the so-called 
ant-rice ( Aristida stricta) to grow within the clear- 
ing so made. Dr. McCook states that “about 
the ist of November, at the fall, a green row 
of the ant-rice, about four inches wide, is seen 
springing up on the pavement (disk) in a circle 
of fourteen or fifteen feet in circumference. In 
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the vicinity of this circular row, the Ants do not 
permit a single spire of any other grass or weed 
to remain a day, until the rice ripens. After 
the maturing and harvesting of the seed, the dry 
stubble is cut away and Vemoved from the pave- 
ment, which is thus left unencumbered until the 
ensuing autumn, when the same species of 
grass, and in the same‘circle, appears again, and 
receives the same agricultural care as did the 
previous crop. An examination of the grass- 
ciovered nests showed that the Aristida (ant- 
rice) has exclusive possession of the surface 
clearing. This statement rests upon a large 
number of careful observations, and is made 
without any qualification whatsoever ! ” 

The Driver Ants ( Anomma arcens) of West 
Africa play a very important part as natural 
scavengers, devouring much dead animal matter, 
and by attacking all creeping insects and small 
reptiles, help to hold in check their too rapid 
increase. They are largely nocturnal in their 
habits, and, like some of the Foraging Ants of 
Brazil, already described, are quite blind. Their 
sting is said to be extremely painful, almost like 
a sudden stab from a red-hot needle. The dread 
of them is upon every living thing, for they will 
attack and quickly destroy even the largest 
animal, if it cannot promptly make good its 
escape ; so that the great python snake, when 
gorged with food and rendered stupid by the 
lethargy of repletion, may be set upon and 
destroyed by these Ants. Their approach is 
made manifest by the general stampede of all 
other living creatures, who make frantic haste 
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to get out of their way ; and should they enter a 
house, they will quickly and most effectually 
clear it of all rats, mice, cockroaches, and other 
vermin, and the human inhabitants will be 
obliged to quit it until \he Driver Ants march 
out again in search of fresh fields to conquer. 

The Termites, or so-called White Ants of the 
tropics, are not Ants at all, for they belong to 
the Order Neuroptera, and do not undergo com- 
plete metamorphosis, whereas the true Ants all 
pass through a complete metamorphosis, and 
belong to the Order Hymenoptera. Like the 
true Ants, however, the Termites are social in 
their habits, living in large communities and 
building nests and hills, which frequently assume 
considerable proportions, and in some parts of 
Africa form quite a characteristic feature of the 
landscape. It is on account of their social and 
nest-building habits, coupled with the somewhat 
Ant-like appearance of the wingless workers, 
that the Termites have gained their popular 
misnomer of White Ants. 

A community of Termites is composed of a 
vast number of small workers, a limited number 
of big-headed and powerful jawed soldiers, a 
fertile queen, and a king or fully developed male ; 
in fact, a community very similar to that of the 
true Ants. This similarity, however, is only of 
a superficial character, for while the different 
types of workers in a true Ant community are 
practically all neuters or imperfectly developed 
females, in the Termite community they are 
males and females, who remain sexually 
immature throughout their lives. Professor 
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Fritz Muller has also proved, that in many 
instances a Termite community may contain in 
addition to the workers and fully developed 
winged males and females, who are the true 
future kings and queens, a certain number 
of wingless males and females. These are 
apparently kept in reserve by the community, 
and, in the event of nobe of the young kings and 
queens, after their courtship flight, returning 
and being adopted, then these wingless males 
and females who never leave the nest, are 
allowed to mate and become parents. 

The winged males and females are produced 
in great numbers at certain seasons of the year, 
and on completing their growth, quit the nest 
and swarm into the air. Here again there is 
a marked difference between the Ants and 
Termites, for although the male Termites may 
commence the courtship of their queens during 
the brief flight, the actual mating does not 
appear to take place until the amorous couple 
have taken up their abode in some hospitable 
nest, and have been formally accepted as king 
and queen by the community. Then both the 
king and queen, who have lost their wings or 
had them pulled off by the workers, are 
established in a special royal chamber in the 
centre of the nest, and in this chamber they 
pass the rest of their lives, being carefully 
tended by the workers. The body of the queen 
becomes enormously distended, until it looks 
like a sausage-shaped cylinder, of a sickly whitish 
colour, from two to five or six inches in length. 
In this condition, the queen is quite helpless and 
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unable to move, and spends the rest of her life 
consuming the bountiful supply of food furnished 
by the crowd of ever attentive workers who 
wait upon her, and in producing a vast number 
of eggs, of which she i§ said to be capable, at 
times, of laying 80,000 a day. As fast as the 
eggs are laid, they are carried away from the 
royal chamber by the attendant workers, and 
placed in special nurseries in the nest 

The duty of the soldier workers is to attack 
all foes that may attempt to approach the 
covered ways leading to the nest. They are 
very formidable in appearance, with their big, 
oblong heads, and long, wicked-looking man- 
dibles, and they are always ready to do battle, 
fighting with great courage and determination. 
The true workers, who look after the eggs and 
young, gather in the food supplies, build the 
nest and covered ways, and wait upon the king 
and queen, have small rounded heads and normal 
mandibles. In both the Soldier and Worker 
Termites the eyes are wanting, only the fully 
developed males and females — the kings and 
queens— being able to see. 

The Termites always work under cover, con- 
structing covered ways to screen themselves 
from observation and attack, for their soft, plump 
bodies are much appreciated by many insect-eat- 
ing birds, lizards, true Ants, etc. Their food con- 
sists chiefly of wood, and especially of wood that 
has begun to decay. In the forests they attack 
every fallen branch and log, and, in search of decay- 
ing timber, ascend to the topmost branches of the 
trees by forming tunnels and covered ways of 
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earth. Professor Drummond gives the following 
interesting description of the way in which the 
Termites build these covered ways: “At the 
foot of a tree the tiniest hole cautiously opens 
in the ground close to 'the bark. A small head 
appears with a grain of earth clasped in its 
jaws. Against the tree-trunk this earth-grain is 
deposited, and the head is withdrawn. Pre- 
sently it reappears with another grain of earth ; 
this is laid beside the first, rammed tight against 
it, and again the builder descends underground 
for more. The third grain is not placed against 
the tree, but against the former grain ; a fourth, 
a fifth, and a sixth follow, and the plan of the 
foundation begins to suggest itself as soon as 
these are in position. The stones, or grains, or 
pellets of earth are arranged in a semi-circular 
wall, the Termite, now assisted by three or 
four others, standing in the middle between the 
sheltering wall and the tree, and working briskly 
with head and mandibles to strengthen the posi- 
tion. The wall, in fact, forms a small moon- 
rampart, and as it grows higher and higher, it 
soon becomes evident that it is going to grow 
from a low battlement into a long perpendicular 
tunnel, running up the side of the tree.” The 
Termites moisten each grain with a sticky secre- 
tion from their mouths, before placing it in 
position, which most effectually cements the 
whole mass together. 

While these covered ways are being con- 
structed by the workers, the Soldier Termites 
mount guard, ready to do battle with any 
marauding band of true Ants that may suddenly 
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make a descent upon the builders. Should such 
an encounter take place, and it constantly does, 
the warrior Termites, with their scythe-like jaws» 
make short work of thgir foes, a few rapid and 
deliberate strokes of those powerful mandibles 
sufficing to cover the ground with dead or badly 
injured opponents. # 

The Termites may be considered the vege- 
table scavengers of the tropical forests, excavat- 
ing all the inner tissues of the fallen trees and 
branches, so that in an incredibly short space 
of time nothing is left but a thin, hollow, outer 
shell of bark. Iq many parts of India and Africa 
they are a great pest and source of danger, for 
they will burrow upwards through the timbers 
of the houses, making no outward sign of the 
work of destruction which they are carrying on, 
so that the first warning of their presence is 
generally a sudden collapse of some supporting 
beam, which may bring the rafters tumbling 
down, mere hollow shells excavated by these 
tireless workers. On the whole, both the true 
Ants and the Termites may be ranked amongst 
those insects which indirectly are of service to 
man, though occasionally causing him serious 
inconvenience and loss. They are both natural 
scavengers, the true Ants devouring animal 
matter rapidly and in large quantities, thus 
hastening the complete desiccation of animal 
bodies, which if left to the slower process of 
putrefactive decomposition would render the air 
poisonous by their exhalations. In the same 
way the Termites prevent the accumulation of 
vast quantities of rotting vegetation in the 
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tropical forests, and by the enormous amount 
of earth which they bring up from considerable 
depths and employ in the construction of the 
covered ways, they carry on in the tropics that 
process of earth turning and the formation of 
vegetable mould, which is carried out by the 
earthworms in temperate and moister climates. 

The Bees, on account of the very important 
part which they play in connexion with the fer- 
tilization of flowers, and also from their honey- 
storing habits, are insects of the greatest value 
and assistance to man. 

A community of Bees is quite as wonderful 
and interesting as a community of Ants, and, like 
the latter, is composed of various types of in- 
dividuals who perform certain work in connection 
with the general upkeep and welfare of the hive ; 
the three types of individuals being the very 
numerous workers, who are all neuters or sterile 
females, and who are present in the hive all the 
year round ; the limited number of males, or 
drones, as they are called, who are only present 
in the late spring and summer; and the one 
queen-mother, or the fully developed female, 
who is always present. 

If we examine a bee-hive very early in the 
spring, we shall only find a queen-mother and 
a fairly numerous company of workers, who are 
rather lethargic. Directly the sun begins to 
shine with increasing warmth, however, there is 
an awakening and general movement in the hive, 
and the workers come forth on sunny mornings, 
visit the first flowers of the year, and return 
carrying fresh supplies of nectar and pollen. 
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Inside the hive there is a general air of bustle ; 
spring-cleaning is in progress, and the workers 
may be seen clearing away any debris that has 
collected within the hive, and dragging out of 
the hive the bodies of those of their companions 
who have perished during the winter. Some 
of the workers, after partaking of a particularly 
hearty meal, hang together in a small festoon 
to rest and secrete the wax that is required for 
repairing and building the combs. The secre- 
tion is exuded from eight wax-pockets on the 
under surface of the worker Bee’s abdomen, and 
projects in small flakes, and is removed by the 
legs of the Bee, carried to the mouth and masti- 
cated, and then laid in heaps ready for the comb- 
builders. These in their turn work it up into 
the familiar hexagonal cells of the honey-comb, 
and the brood cells in which the young are 
reared, and which vary somewhat in size ; those 
intended for future workers being smaller and 
lower than the cells in which the drones are 
reared. The royal cells in which the young 
princesses will be brought up are not con- 
structed until later in the spring, after the 
drones have begun to appear ; they are of large 
size, irregular in shape, and are generally made 
at the edges of the combs with their mouths 
turned downwards. 

The queen-mother, attended by a bevy of 
workers, passes over the brood comb, depositing 
one of her long, oval, whitish-coloured eggs in 
each cell. The workers watch very closely, and 
should the queen by accident deposit two eggs 
in a cell, one is immediately lifted out and 
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destroyed. We gain some idea of the arduous 
duties of the queen when we learn that, in the 
full tide of her powers, she is capable of 
depositing too eggs per hour, or 3000 per diem. 
To keep up her strength while depositing her 
eggs, she is constantly fed by the attendant 
workers. Three or four days after the eggs 
have been deposited* the tiny grub-like larvae 
emerge, and feed upon the masticated food 
which is placed ready in each cell As they 
gain in strength and size, the larvae stretch up 
to the mouth of their cells, and eagerly devour 
the food supplied to them by the nurse-workers. 
After the sixth day, the worker larvae are 
only supplied with unmasticated food, and the 
result of this modified diet is a stunting or 
arresting of the development of their repro- 
ductive system. On the other hand, the princess 
or queen larvae receive an abundant supply of 
nutritious and stimulating food, which appears 
to bring about the perfect development of their 
reproductive system. When the larvae are full 
fed, their cells are sealed up with a waxen cap 
by the workers, and then the larvae spin their 
silken cocoons and turn to pupae. It is curious 
and interesting to note that while the worker 
and male larvae spin complete cocoons, the 
princess larvae only enclose the head, thorax, 
and first abdominal segment in a silken wrapping. 
Profound structural changes take place until the 
pupae in the silken cocoons are gradually 
modified into young bees. When their meta- 
morphosis is completed, the young worker and 
male Bees bite through their cocoons and the 
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waxen doors of their nurseries, assisted by 
the nurse-workers, and, coming out on to the 
brood-comb, clean themselves, partake of food, 
and as soon as they Jiave gained sufficient 
strength, in the case of the workers, begin their 
labours. When the young princesses have com- 
pleted their metamorphosis, however, they are 
not permitted to leave their cells at once, but 
are kept as royal prisoners, food being passed 
into their cells through a small hole in the waxen 
door, until their shrill piping intimates that they 
have attained their complete sexual maturity. 

Now let us watch the community in the hive 
as the season advances. At first it is necessary 
to increase the depleted ranks of the workers, 
and so the queen is seen busy day after day 
depositing eggs in those cells allocated to the 
rearing of the worker larvae. In a little while 
the hive becomes populous with an ever-in- 
creasing number of workers, who, we soon 
observe, are told off to perform certain duties ; 
some must go forth and labour in the fields, 
flying far from the hive, and returning only when 
laden with a precious burden of nectar and pollen 
collected from the flowers they have visited ; 
others must play the part of ever-watchful 
and faithful nurses, masticating and partly 
digesting the food before giving it to the hungry 
larvae ; some must be busy attending the queen, 
to whom they show the greatest respect and devo- 
tion; others are at work building new combs, 
and repairing the old ; and, most curious of all 
perhaps, many turn themselves for the time 
being into living ventilators, to keep the hive at 
9 . 
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a suitable temperature. This they accomplish 
by fanning as hard as they can with their wings, 
producing currents of air throughout the hive. 
As soon as the worker population has been 
re-established and is increasing, the queen 
begins to lay eggs in the male or drone cells, 
and when these drcyies begin to appear, then 
more eggs are deposited in the worker cells, and 
also a few in the royal cells. In this way the 
population increases as the season advances, 
and by the time that the first of the royal 
children have completed their metamorphosis, 
it is necessary that some of tjie surplus popula- 
tion should emigrate. The queen-mother 
becomes greatly excited when she hears the 
piping of the young imprisoned princesses, and 
becomes filled with a perfect fury of passionate 
jealousy at the presence in her household of these 
possible rivals. And now we see the wisdom of 
the workers in keeping the young princesses im- 
prisoned, for unless they were kept thus under 
watch and ward, the old queen-mother in her 
blind passion of jealousy would murder them. 
The excitement of the old queen is infectious; 
there is a commotion amongst the drones, whose 
desires are probably excited by the piping of the 
princesses, the workers grow tremendously 
agitated, ceasing from their labours, devouring 
large supplies of food, rushing in and out of the 
hive in dense clouds, and sending out scouts to 
explore the neighbourhood. At last the excite- 
ment and temperature within the hive becomes 
unbearable, and the great swarm of emigrants 
depart, along with their old queen. She is 
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heavy with eggs and cannot fly far, and directly 
she alights upon the branch of a tree, or some 
other convenient spot, all the swarming emigrants 
gather round her. Safely hived, or established 
in new quarters, the workers at once set about 
constructing brood-combs, the queen depositing 
eggs in the cells directly they are ready. 

After the departure of Ihe old queen and her 
attendant swarm of emigrant workers, one of the 
young princesses is released from imprisonment, 
and, if the population of the hive is very dense 
and vigorous, will in her turn depart as the 
leader of another emigrating party. In this way 
a really vigorous *and populous stock may send 
off three or four swarms in succession during 
the swarming season. When the last swarm 
has left the hive, the remaining imprisoned 
princesses are set at liberty and allowed to fight 
for the sovereignty of the hive. The surviving 
princess, having established her authority by 
combat, departs on her nuptial flight, mating, it 
is generally believed, with a drone, or drones, 
from other hives. Her brief honeymoon over, 
she returns to the hive, and takes up the duties 
of queen-mother. 

Swarming-time and marriage-time over, sum- 
mer is well advanced, and the incoming sup- 
plies of honey begin to diminish, warning the 
inhabitants of the hive that they must begin to 
economize and prepare for the winter, and get rid 
of all useless or superfluous consumers of food. 
The princesses being all impregnated, or des- 
troyed by their successful rivals, the drones are 
no longer wanted, and as they cannot perform 
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the labours of the workers, their sole duty in 
life being to mate with the princesses, they are 
now unproductive, and a useless burden on the 
community. The workers drive them into a 
corner of the hive, and keep them without food 
until their powers of resistance are greatly 
weakened; then they are ruthlessly dragged 
forth from the hive, their wings nipped so that 
they cannot fly back, and they are tilted off the 
alighting-board of the hive on to the ground, 
where they perish of cold and starvation, or are 
eagerly devoured by the first insect-feeding bird 
that detects them. Nor does this massacre stop 
with the expulsion of the drones, for the super- 
fluous eggs, infant larvae, and pupae are des- 
troyed at the end of the season, so as to limit 
the number of workers who, during the winter 
months, will require food from the surplus 
honey-store of the hive, which has been ac- 
cumulated for use during the late autumn and 
winter. 

Few people, I am afraid, have a kind word to 
say for the wasps, although they are really 
useful creatures, many of them destroying large 
numbers of flies, caterpillars, and maggots ; for, 
unfortunately, they are very nervous, hot- 
tempered creatures, prepared to do battle and to 
sting at but slight provocation, and this, coupled 
with their love for ripening fruit, to which in 
some seasons they cause considerable damage, 
has given them a bad name. Nevertheless, by 
preying upon other insects they do good service, 
which should be placed to their credit, and if 
treated gently and quietly, they will be quite 
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friendly in their manners, and permit one to 
watch them closely. 

Early in the spring, the queen Wasp, who 
has passed the winter in some sheltered nook in 
a state of torpor, awakens and begins to seek a 
suitable site for the foundation of her nest If 
she is a Wood Wasp, she will probably select 
the bough of a tree ; if she is a Common Wasp 
( Vespa vulgaris) she will seek out a cavity in the 
ground. Let us try to follow the latter species, 
for it is the Wasp one most frequently meets 
with. Having found a suitable cavity, the queen 
Wasp flies off and begins assiduously to collect 
materials for the 'construction of the nest, and 
soon she has laid a foundation of wood-scrapings 
and reared a kind of foot-stalk to support the 
first two or three layers of cells. These cells 
she protects by a waterproof, papery envelope, 
which she manufactures from well-masticated, 
woody fibres worked into a paste with a viscid 
secretion from her salivary glands. In each of 
the first set of cells she places an egg, and then 
proceeds to build more cells, which in turn also 
each receive an egg. Directly the young larvae 
hatch out they have to be fed, and as they grow 
the walls of the cells have to be raised so that 
they shall not be exposed to harm. When the 
larvae are full fed and grown, they shut them- 
selves in the cells with a silken lid, and change 
to pupae. All this time the queen-mother Wasp 
has had to work very hard indeed, bringing in 
food supplies for her hungry babies, increasing 
the depth of their cells to keep pace with their 
growth, adding to the number of cells, and 
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depositing an egg in each new cell as soon as it 
is completed. The period of pupation is short, 
and very soon the first worker Wasps emerge, 
and begin at once to he^p to lighten the labours 
of the queen-mother. They work hard at the 
building of the combs, and as fast as they build 
up the cells the queen-pother Wasp deposits her 
eggs therein, so that there is soon established 
a thriving colony which rapidly increases in its 
population of workers. So throughout the 
warm summer days the worker Wasps are busy 
seeking food for themselves and the larvae, and 
enlarging the nest as the increasing population 
demands. As autumn approaches, perfect 
females (the young princesses who will be the 
queen-mothers) begin to appear, and very shortly 
after, the males complete their metamorphosis 
and emerge. Then the young princesses and 
the males depart on their nuptial flight which 
will secure the continuance of the species, for 
only the young impregnated queens will survive 
the winter. The workers left behind in the nest 
proceed to destroy the remaining larvae and 
pupae, and as the temperature falls lower with 
the advance of autumn, and the food supply 
ends, they also perish. The young queens soon 
after their nuptial flight seek some snug and 
sheltered nook wherein to pass the long dark 
winter in the deep slumber of hibernation. 



CHAPTER III 


SOME AQUATIC INSECTS 

A S we stand by the margin of a quiet pool, 
on a summer afternoon, and watch the 
exquisite play of colour on the body and wings 
of the Dragon-fliSs, as they gracefully poise, or 
take their swift flight backwards and forwards 
over the water, we are tempted to think that 
these handsome creatures have been singularly 
misnamed, and that surely the old French title 
of Demoiselle would be more applicable. But, 
truth to tell, these insects are really magnificent 
frauds, striking examples of the unwisdom of 
judging too closely by mere external appear- 
ances, for under their graceful and daintily 
tinted exterior exists the most destructive and 
bloodthirsty nature imaginable. If we closely 
watch the Dragon-flies as they hawk backwards 
and forwards over the pond, we shall see that 
ever and anon they swoop down upon some 
unfortunate winged insect, a May-fly, or some 
other member of the Diptera, or perhaps a small 
Butterfly, and proceed, while still on the wing, 
to bite off and let fall the legs and wings of their 
victim. They certainly capture far more of 
these insects than they can possibly consume, 
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and seem to hunt down and tear their winged 
victims limbi from limb, out of sheer love of 
wanton slaughter and destruction. 

Nor is this singularly rapacious character 
confined to the adulf insect, the Dragon-fly 
throughout the whole of its complete metamor- 
phosis displaying a most sanguinary disposition. 
The female Dragon-fty deposits her eggs upon or 
just beneath the surface of the water ; or, as is 
the habit of several species, may make incisions 
in the succulent, submerged stems of the water 
plants, depositing a single egg in each incision. 
The larvae soon make their escape, and spend 
their life hiding or stealthily creeping about 
amongst the stems of the plants at the bottom 
of the pond. They are generally of a brown or 
greenish hue, and have large heads, somewhat 
flatter than in the adult stage, and the compound 
eyes are set wider apart than in the perfect 
insect. The body is more or less cylindrical in 
shape, carrying three pairs of slender legs on 
the under-surface of the thorax, and the abdomen 
gradually tapers posteriorly, terminating in the 
rectal tracheal gills, which in some species 
project from the tip of the body as three semi- 
transparent leaflets. As the larva grows, it 
casts its skin from time to time, this stage of its 
life lasting for a year or more. The respiration 
of the Dragon-fly larvae is effected in more than 
one way, that is to say, in the early stages of 
their growth these larvae obtain the most, if 
not the whole, of their air supply by absorbing 
the dissolved air from the water by means of the 
rectal tracheal leaflets ; or by drawing into the 
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rectum a volume of water from which the air is 
extracted by the fine tracheal branches lining 
the rectum ; while later on, towards the close of 
the larval stage, the insect may, and in several 
species does, rise to the Surface of the water and 
draw in through the thoracic spiracles a supply 
of air direct from the atmosphere. The vitiated 
water that has been drawft into the rectum may 
be either expelled gently and slowly when the 
insect is at rest, or suddenly and with consider- 
able force should it desire to move quickly 
forward. Indeed, this sudden expulsion of water 
is often employed by the Dragon-fly larva to 
project itself rajfidly forward so as to escape 
some approaching foe. There is no dormant 
stage in the life-history of the Dragon-fly that is 
equivalent to the pupa of a Butterfly, the so- 
called nymph only differing from the larva in 
the appearance on its back of the wing-cases 
containing the developing wings of the perfect 
insect; in all other respects it leads exactly the 
same life as the larva, sucking the blood of all 
unwary creatures that come within its reach, 
and moving slowly and cautiously amongst the 
submerged stems of the water plants. 

The most extraordinary anatomical detail of 
the Dragon-fly larvae and so-called nymphs is the 
complex character of their lower “ lip," which 
the insects employ in the capture of their prey. 
The Dragon-fly larva does not chase its prey, 
but lies in wait until its victim comes within 
reach, often remaining almost motionless for 
hours, clinging by its legs to the stem or branches 
of some water weed, until some unsuspecting 
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creature comes within the range of the formidable 
lip. This lip, sometimes called the “mask,” is 
very long, and bears a pair of sharp pincer-like 
palps ; it is attached to a kind of jointed arm or 
chin, which is also of Considerable length, by a 
sort of hinge, which permits it to lie close against 
the under part of the body when not in use. 
When an unsuspectfng victim passes within 
reach, this formidable and telescopic organ is 
suddenly thrust out, and its sharp pincer fangs 
seize the unfortunate insect. 

When about to undergo the final change, the 
nymph crawls up the stem of a water plant to 
the surface, and clinging by it* legs to the stem 
of the plant, allows its body to dry in the sun- 
shine. The first sign of the coming change is 
the cracking of the skin along the back of the 
thorax, the slit gradually extending upwards 
along the neck to the level of the eyes. Gradually 
the head and the thorax are completely with- 
drawn, and then the slender legs are disengaged 
from their sheaths, the insect arching itselfback- 
wards so as to more expeditiously accomplish 
their withdrawal. Once free from their sheaths, 
the legs are moved about for a few minutes, as 
if to test their flexibility, and then the insect 
rests perfectly motionless for a while, gathering 
strength for the final effort to free its body, 
an operation which requires considerable exer- 
tion. When at last the Dragon-fly has struggled 
free of its old skin, it has yet to fully develop 
the full length of its body, and to expand and 
dry its beautiful wings, before it can take its 
first flight. So it rests quietly on or beside the 
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old husk from which it has escaped, until the 
body has grown to its full length and the wings 
have expanded and hardened. The late Alfred 
Lord Tennyson has left a very beautiful and 
accurate description of tfiis final transformation 
in the following lines : — ■* 

“ To-day I saw a dragon-dy 
Come from the wells where he did lie. 

An inner impulse rent the veil 
Of his old husk : from head to tail 
Came out clear plates of sapphire mail. 

He dried his wings : like gauze they grew ; 

Thro’ crofts and pastures wet with dew 
A living flasl* of light he flew.” 

Of far more sombre appearance is the common 
Dytiscus Water Beetle (JDytiscus marginalis), 
another ferocious insect inhabitant of ponds and 
sluggish streams. It is in many ways an interest- 
ing and remarkable insect, leading a very active 
life in both the larval and adult stages of its 
existence, and undergoing a complete metamor- 
phosis. In March and April, the female Dytiscus 
begins the work of depositing her eggs, making 
by means of her ovipositor an incision in the 
stems of the rushes below the surface of the 
water, and depositing a single egg in each 
incision. About three weeks later the larvae 
begin to emerge, and if there is a plentiful 
supply of food, grow very rapidly, casting their 
skins from time to time, and attaining their full 
growth in about five weeks from the time of 
hatching out of the egg. They then quit the 
water, and digging a chamber in the earth on 
the bank of the pool, change to pupae. In the 
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summer the pupal stage only lasts about a 
fortnight or a little longer, but those larvae 
which bury themselves in the autumn probably 
only pupate with the approach of spring. 

The larva of the Dytiscus Beetle is a very 
fierce and courageous creature, attacking min- 
nows, sticklebacks, tadpoles, newts, the larvae 
of other aquatic insects, and, in fact, nearly every 
other inhabitant of the pond, including its own 
relations, so that it is frequently called the 
“ water-devil." It has a large flat head, armed 
with a most formidable pair of pointed sickle- 
shaped jaws, which are hollow and have minute 
openings at the points, through which the juices 
of the prey are sucked. Its six legs are well 
developed and arranged in three pairs on the 
lower surface of the thorax, and the last or anal 
segment of the body is armed with a pair of 
curious gill structures, through which the insect 
takes in a supply of air, when it rises to the 
surface of the water to breathe. As the larva 
increases in size, it casts its skin from time to 
time, until it attains a length of two and half to 
three inches ; it then quits the water, and having 
excavated a cell in the muddy bank, passes into 
the quiet pupa-stage of its life. 

The fully developed Beetle is every bit as 
voracious and destructive as the larva, and is, 
indeed, a perfect terror to all the softer bodied 
inhabitants of the pond. With its massive 
body, and hard wing-cases protecting the large 
membranous wings, the Dytiscus Beetle is a 
veritable knight in armour, and like the knights 
of old is always ready to do battle. The wing- 
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cases do not rest closely against the body, but 
are slightly arched, so as to leave a cavity 
between themselves and the insect’s body, the 
cavity so formed acting as a kind of air reservoir. 
When the Beetle wishes % to breathe, it rises to 
the surface of the pond, and slightly raising the 
wing-cases, takes in a quantity of air, which is 
drawn in by the large ov*al spiracles situated 
along the back. 

The sexes are easily distinguished in the 
Dytiscus Beetle by the difference in the structure 
of the wing-cases, the males having perfectly 
smooth ones, while those of the female are 
generally, thouglf not always, grooved. The 
first pair of legs also differ in the two sexes, 
those of the male Beetle having the three basal 
joints of the tarsus flattened and widened, and 
armed on the under surface with a number of 
small suckers or citpules, and with a pair of 
large ones. These suckers are used by the male 
as clasping organs, enabling him to securely 
grasp a slippery victim, and also to hold his 
ladylove in a firm embrace. In the female, the 
first pair of legs are quite simple and destitute 
of suckers. The second pair of legs terminate in 
a pair of well-developed claws, and are used 
chiefly for walking and climbing, while the third 
pair are flattened out and fringed with hairs, and 
serve as oars to propel the Beetle through the 
water. The second and third pairs of legs are 
similar in both sexes. 

The Dytiscus Beetle spends most of its life 
in the water, where it hunts and captures its 
prey, but in the summer-time it frequently quits 
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the pond during the afternoon and evening, and 
flies away to another. It seems highly probable 
that these migrations from one pond to another 
have helped to spread the Canadian Pond Weed 
(Elodea canadensis), wh*ch has become naturalized 
in England, as the Beetles have been observed 
coming out of ponds where the plant has estab- 
lished itself, with fragments of its stem attached 
to them. This plant, which is a native of 
North America, was first noticed growing wild 
in England in 1842, and again in 1847, since 
when it has spread to nearly every lake and 
river throughout Britain. So rapid and prolific 
is it in its growth, that many ponds have been 
quite choked up by it, and numerous shallow 
streams seriously affected. The stems of this 
plant are very brittle, and as the smallest frag- 
ment of a stem, if allowed to remain in the water, 
will develop one or two branches which in turn 
will throw out new growths, a luxuriant mass 
is formed in an incredibly short time. All 
kinds of water-fowl are fond of feeding upon 
it, and like the Dytiscus Beetle are very apt 
to bear fragments awa}^ with them, so that they 
also havemndoubtedly helped in the spreading of 
this plant from one pond or stream to another 
throughout England. 

The Great Water Beetle ( Hydrophilus piceus) 
attains a length of about two inches, and with the 
exception of the Stag-beetle, it is the largest of 
our British Coleoptera. In the adult stage of 
its life it is a very handsome Beetle, and feeds 
almost exclusively on vegetable matter, only very 
occasionally preying upon the smaller inhabitants 



79 


SOME AQUATIC INSECTS 

of the pond, and is quite a placid, inoffensive 
insect as compared with the Dragon-fly and 
Dytiscus. Although the Great Water Beetle is 
nearly twice the size of the Dytiscus, it fre- 
quently falls a victim to ishat bold and ferocious 
insect. It is easily distinguished from its foe by 
its greater size, its more ? convex form, deep 
glossy olive-black colour, less energetic motions 
in the water, for it is by no means so powerful a 
swimmer as Dytiscus, and in the way it works its 
legs alternately instead of simultaneously, so that 
it swims with a jerky motion. 

The method by which the Great Water Beetle 
takes in its supply of air from the surface of the 
pond is quite different to that of the Dytiscus, 
which protudes its back above the surface of the 
water when it wishes to obtain a fresh supply of 
air. The Great Water Beetle rises head first to 
the surface where it inclines its body slightly to 
one side, so as to bring the angle between the head 
and the prothorax on one side of the body to the 
surface, and at the same time the antenna on that 
side is curved outwards and downwards in such 
a manner as to prevent the water entering the 
cleft between the head and prothorax. Through 
the opening so formed the air is drawn down by 
rhythmic movements of the body and wing-cases, 
and the beautiful silvery air film on the ventral 
surface of the body may be seen to alternately 
dilate and contract. Having by this means 
obtained a fresh supply of air, the Beetle once 
more dives beneath the surface. 

The female Beetle is of considerable interest, 
for she possesses special silk glands or spinnerets 
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at the base of her abdomen, and with their aid 
she produces the silky bag or cocoon in which 
she encloses her eggs. The celebrated Lyonnet’s 
name will always be associated with the study of 
this interesting Beetlq/on account of the beauti- 
ful and accurate drawings he made of the insect’s 
anatomy, and his methodical observation of every 
stage of its life-history. I therefore give the 
following quotation from Lyonnet’s historic 
narrative, in which he describes most graphically 
the way in which the female forms her cocoon : 
“ I was particularly anxious to ascertain how the 
females constructed the floating cocoon which 
encloses their eggs. For this* purpose I placed 
a few of these insects with some duck-weed in 
a large wooden trough on the last day of May. 
On the ist of June I saw that one of the females, 
contrary to its usual custom, was incessantly 
swimming about, and searching on all sides. I 
expected that this was because she did not find 
materials suitable for her work, and as I had 
often seen a filamentous alga attached to the co- 
coon, it occurred to me to give her some of this. 
I floated it on the water by means of wooden 
shavings, and next day, the 3rd of June, I found the 
beginning of a cocoon, but the insect had aban- 
doned her work, apparently because she had 
been disturbed by several other kinds of aquatic 
insects which lurked in the weed. I took them 
out of the trough, and before long had the 
pleasure of seeing the female Hydrophilus 
betaking herself to work under my eyes. 

“ The construction of the floating cocoon was 
effected in the following way. At first, lying 
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upside down near the surface of the water, the 
Beetle buried the hinder part of her body and 
the two hindermost pairs of legs in the alga, 
leaving the first pair free, and making use of 
them to fit and mould theSplga to the end of her 
body. She then began to weave the under side 
of her cocoon. While the Reaving was going on 
she was careful from time to time to press and 
flatten the growing cocoon, moulding it with her 
fore feet against her body, and so giving it the 
form of a flattened arch. After the first piece, 
which was intended to form the upper side of the 
cocoon, was finished, the Beetle turned over and 
wove another piece, exactly the reverse to the 
first, to form the under side of the cocoon. The 
two curved surfaces then were woven together, 
and the body of the cocoon was finished, the 
work having occupied about an hour and a 
quarter. For about two hours after this the 
Beetle remained still, her back being uppermost. 
At first her body was buried in the cocoon up to 
the thorax, but one could now see that she was 
gradually withdrawing it. During these two 
hours of her apparent rest she laid her eggs, not 
at hazard, but in regular order, side by side, the 
pointed end uppermost. When the work had 
advanced so far that her body was completely 
withdrawn from the cocoon, she began to spin 
about the open mouth of the cocoon, so as to 
gradually narrow the opening. Then by spinning 
up and down she closed the end of the cocoon, 
giving it a truncated appearance. The next 
thing was to spin a little mast, which gradually 
rose above the surface of the water, the fore part 
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of the Beetle during this part of the work 
being constantly immersed. On the 1 5th of July I 
observed an opening at the foot of the mast, and 
saw, floating round, whitish skins, either egg- 
shells or the envelope's of the larvae. Next day 
I saw a small larva eiherge, and the day after fifty 
more.” r 

On making their escape from their silken 
nursery the young mouse-coloured larvae set 
forth in search of food. Strange to say, instead of 
being chiefly vegetable feeders like their parents, 
they are carnivorous in their diet, and are almost 
as voracious as the larvae of Dytiscus, which they 
somewhat resemble in appearance. Their bodies, 
however, are thicker and more fleshy, and their 
mandibles broader and toothed, while whether at 
rest, or moving about at the bottom of the pond, 
both head and tail are slightly turned upward, so 
that the body always appears more or less curved. 
From time to time they rise towards the surface 
of the pond and stick their tails out to draw in 
through the last pair of spiracles which open at 
the tail, a fresh supply of air. The full-grown 
larva is a large insect, of a dark sooty colour, with 
the hard parts of both the head and the thorax of 
a lustrous brown. When about to undergo 
pupation thelafrva quits the , water, and excavates 
a little chamber in the mud. 

The Whirligig Beetles ( Gyrinidce ) have gained 
their popular and scientific names from their 
peculiar habit of moving swiftly in circles upon 
the surface of the water. Throughout the 
summer, their rapid gyrations may be witnessed 
upon the surface of almost every pond or quiet 
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stream. They seem to love to sport together 
in considerable companies, darting and circling 
swiftly in all directions, and ever and anon 
diving towards the bottom, and swimming 
about beneath the suriVce ; their downward 
course through the water feeing easily observed 
on account of the large babble of air, glittering 
like quicksilver, which they carry attached to 
the extremity of the body. They are small, 
blue-black coloured beetles, measuring about 
a quarter of an inch in length. 

The Whirligigs pass the winter in a torpid 
condition, buried in the mud amongst the roots 
of the water planfs. With the first warmth of 
approaching spring, they awaken, quit their 
winter quarters, and rising to the surface 
of the water begin their merry dances, and 
indulge in amatory embraces. As a result of 
the mating of these beetles (that spent the 
winter in a state of partial if not complete hyber- 
nation), eggs are deposited, and a new genera- 
tion of larvae are produced which grow rapidly 
and, passing through their metamorphosis, 
emerge as perfect beetles just as the summer 
begins to wane, appearing in greatest numbers 
during the latter part of August and the beginning 
of September. • 

The female Whirligig Beetle deposits her 
elongated, oval-shaped eggs upon the sub- 
merged leaves and stems of the water plants, 
and from these eggs the curious centipede-like 
larvae soon emerge. They are carnivorous in 
their habits, their mandibles being pointed and 
perforated by a slit through which they suck 
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the juices of their prey. The slender body of 
the Whirligig larva is nearly three-quarters of 
an inch in length, and the three pairs of legs 
attached to the under thoracic segments are 
moderately long and Slender. Each of the first 
eight abdominal segments bears a pair of 
delicate, feathery gills, the ninth segment 
being provided with two pairs. The small 
tenth segment carries two pairs of long and 
sharp, curved hooks, which are used in climbing 
amongst the water-weeds, etc. Very few 
naturalists seem to have been able to observe, 
in its natural environment, the larva forming 
its cocoon in which to pupate. According to 
Modeer, the full-grown larva quits the water 
about the first week in August, by climbing 
up the stem of a water-plant, and then spins 
a greyish cocoon, which is pointed at both 
ends. Pupation then takes place, the perfect 
beetle emerging about the end of August or 
the beginning of September. 

The large compound eyes of the Whirligig 
Beetle are divided into two separate portions, 
so that one-half of the facets are on the under 
surface, as it were, and the other half directly 
above. This curious division of the eye has 
been thought * to be a special modification, 
enabling the beetle to keep a simultaneous 
watch aloft and below, but this theory needs 
verification by more careful observation. The 
three pairs of legs are interesting, on account 
of their special modification of form to meet 
the needs of the Beetle. The front pair are 
the longest, are slender, and in the male bear 
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a number of curious circular, cement-secreting 
organs, somewhat similar to those on -the front 
legs of the male Dytiscus, and used for the same 
purpose. The third pair are paddle shaped, 
broad, and capable of delivering powerful back- 
ward strokes as the inse& swims through the 
water. The middle pair <jf legs are also used 
as paddles, but are not so broadly expanded as 
the third pair. The Whirligig Beetles make 
a curious squeaking noise just before taking 
flight, the sound being produced by rubbing the 
under side of the wing-cases against the end of 
the body. The beetle does not rise directly 
from the surface «of the water in its flight, but 
first climbs up a plant stem, and then spreads 
open its long wings. When collecting Whirligig 
Beetles, it is necessary to handle them with 
caution, as when alarmed they exude from every 
joint of their body a milky fluid which smells 
most unpleasantly like cockroaches. They are 
most amusing and interesting little insects to 
keep under observation, but the aquarium in 
which they are confined should have its top 
covered with a gauze cap, or otherwise they 
will, after a good deal of struggling, probably 
climb up the glass and take flight. 

During the summer nearly, every weed- 
grown, shallow pond, covered with a green 
mantle of duckweed, will be found to contain 
a rather pretty, small and glossy-black beetle 
called Hydrobius. Its under surface is over- 
spread by a bubble of air, giving it a silvery 
appearance; while its method of rising head- 
first, and poking one side of the head and thorax 
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above the surface of the water, to take in a fresh 
supply of air, is very similar to that of the Great 
Water Beetle. It also has a curious habit of 
rising to the surface and turning over on its 
back, so as to cause the water-film covering the 
under side of its body to burst and enable it to 
respire freely. It wi^l rest in this manner, upon 
its back, drawing in the air, and then, turning 
over, will once more plunge beneath the surface 
of the pool, taking with it a newly formed 
air-film on the underside of its body. 

In April, and again about the end of August, 
the white silken cocoons filled with the eggs of 
Hydrobius may be found in great numbers, 
either floating at or near the surface, or loosely 
attached to the submerged stem of some aquatic 
plant. The minute larvae, directly they make 
their escape from the egg, are extremely active 
and predatory, and have large heads armed with 
a pair of very formidable jaws, which they open 
and shut in a most sinister manner. The larva 
draws its supply of air direct from the atmo- 
sphere by means of its tail, which has a sort of 
shallow cup upon the dorsal surface formed by 
a number of valves and flaps. As it always 
frequents shallow water, it has little difficulty in 
rising to the surface and sticking its specialized 
tail out to draw in a fresh supply of air; and 
while hanging thus head downwards from the 
surface, it will move its body about in all 
directions, seeking its prey. When full grown 
it quits the water and digs a little globular 
chamber in the moist earth, in which to pupate. 
If these larvae are collected for the purpose of 
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being kept under observation, they should be 
placed in a tank with quite a shallow water 
supply, or they will inevitably drown, for they 
experience very considerable difficulty in rising 
from any depth to the surface of the water to 
take in a fresh supply of air. 

Should we when hunting on a summer after- 
noon for aquatic insects, ehance upon a stagnant 
pool or ditch, the bottom of which is well 
covered with fallen leaves, but whose surface 
is free from duckweed, we shall have an oppor- 
tunity of observing every stage in the life-history 
of the Common Gnat (Culex ) ; a life-history that 
is of the greyest interest and significance, 
because it is practically identical with that of 
the dread Anopheline Mosquito which is the 
transmitting agent of malaria from man to man. 

Over the surface of the pool innumerable 
Gnats are performing endless airy dances. If 
we catch a few, and examine them closely, we 
shall see that they differ slightly from one 
another, the most marked feature being the 
difference in the appearance of the antennae, 
which in some of the captured specimens stand 
out from the head like beautiful plumes, while in 
others they appear almost like little wires 
sparsely clothed with short hairs. Should we 
carry our examination a little further, and 
observe with the aid of a magnifying glass the 
mouth-parts of the two kinds of Gnats which we 
have collected, we shall find still more remark- 
able modifications of structure, for we shall see 
that all those specimens which have simple 
antennae have their mouth-parts highly developed 
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and adapted for piercing the skin and sucking up 
blood; while those specimens with the plume- 
like antennae have comparatively simple mouth- 
parts. These modifications of the antennae and 
mouth-parts are the distinguishing features of 
the two sexes; the ^specimens with simple 
antennae but complex mouth-parts are the 
females, and those with plume-like antennae but 
less complex mouth-parts are the males. The' 
fetnales, with their piercing lancet and tubular 
proboscis, are most blood-thirsty insects, and it 
is from this sanguinary habit that the females of 
certain species have become transmitting agents 
of disease. f 

The female Gnat {Cult 'x) lays her eggs upon 
the surface of stagnant pools in curious boat- 
shaped masses, each tiny mass numbering some 
250 to 300 eggs glued together with a sticky 
secretion. Each egg is pointed at the upper 
end, and is provided at the lower end with a lid, 
through which the larva ultimately makes its 
escape into the water. The Gnat larva on 
emerging from the egg, is a curious looking little 
creature, with a large head, a long slender body, 
and what at first glance looks like a forked or 
double tail. The body is destitute of limbs, but 
the front of the head is provided with vibratile 
bristles, which ire used for sweeping into the 
mouth the particles of organic matter upon 
which the larva feeds. From the eighth 
abdominal segment is developed a curious 
cylindrical respiratory syphon through which 
the larva draws in its supply of air, and which is 
traversed by a pair of large air-tubes continued 



PI ML II 




SOME AQUATIC INSECTS 89 

throughout the entire length of the body, 
carrying a supply of air to every part. The 
terminal segment of the abdomen, which is 
beyond the origin of the tail-tube, is fringed with 
bristles and terminated by five slender conical 
plates. • 

If a glass jar is carefully dipped in a stag- 
nant pool so as to captures a number of these 
Gnat larvae, their movement may be conveni- 
ently watched. At first there is a great excite- 
ment amongst the little creatures at their sudden 
removal from the pool, and the larvae will be 
seen swimming about in all directions by curious 
wriggling movements of their bodies. In a very 
short time, however, they will calm down and 
assume their normal positions and movements. 
They will then be seen to rise and rest in such 
a position that the tip of the curious respiratory 
syphon is flush with the surface of the water. 
While hanging thus head downwards, the body 
of the Culex larva sways gently backwards and 
forwards as the insect sweeps the food into its 
mouth by means of the mouth-bristles. If we 
examine the tip of the respiratory tube under 
the microscope, we shall be able to see that it is 
provided with five flaps, which can be opened or 
closed at pleasure, and which whe t n opened form 
a minute kind of cup which prevents the surface 
film of water entering the air-tube. When the 
larva wishes to descend towards the bottom of 
the pool, these flaps are tightly closed, so that 
the air within the respiratory tube cannot escape, 
When the larva once more rises to the surface, 
the pointed tips of these flaps meet the surface- 
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film and adhere to it. The flaps are then 
expanded, and in an instant the tiny "cup” is 
filled with air, As the larva grows, it moults or 
casts its skin, and after three or four moults it is 
ready for pupation. The head-end now assumes 
a very strange appearance, having increased 
enormously in size, so that the whole of the front 
region of the body looks as if enclosed in a kind 
of fireman’s smoke-helmet ; the body has become 
much shortened, and now terminates in a pair 
of oval fins whicn are used in swimming. 

The insect has now become an active pupa or 
nymph, and beneath its great helmet-like mask, 
the slender legs, the wings, antennae, and mouth- 
parts of the perfect insect can be traced. On the 
back of the nymph, just behind the head, are a 
pair of tubes, the respiratory trumpets through 
which the insect now draws its air supply, there- 
fore there is no longer any need for it to hang 
head downwards, as in the larval stage. The 
encasing helmet makes it impossible for the 
insect to obtain food. The nymph is active swim- 
ming through the water with a jerky motion by 
means of a pair of oval plates or fins at the end of 
the body. It now always rises head, or rather 
back, first to the surface, so that the respiratory 
trumpets upop its back are brought flush with 
the surface; the water being prevented from 
entering the tubes by a coating of peculiar hairs 
which line and project from their inner surface. 
When the nymph first regains the surface, after 
one of its excursions below, the mouths of the 
tubes are covered with a film of water, which, 
however, becomes rapidly thinner by evaporation, 
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and soon bursts, permitting a fresh air supply 
to be drawn in. 

When the perfect insect is about to emerge, 
the nymph brings its body along the surface of 
the water so that the back of the thorax is well 
exposed ; the skin dries and cracks, and then the 
perfect insect emerges, gradually extricating its 
legs, heads, wings, and body from the close-fitting 
nymphal sheaths. The empty nymph-skin now 
floats upon the surface of the water, forming a 
kind of raft, upon which the freshly emerged 
Gnat rests while its wings expand and dry, and 
its body and legs harden. This is quickly 
accomplished on^ fine summer day, and the 
perfect Gnat then rises on its delicate outspread 
wings and flies away. In windy weather, how- 
ever, when the surface of the pool is broken into 
ripples, the final transformation is fraught with 
considerable danger, and thousands of emerging 
Gnats are drowned. 

The so-called Phantom Larva, the larva of 
Corethra, frequents still pools that are shaded by 
overhanging trees. It is two-thirds of an inch 
long, and has a wonderfully transparent body. 
This transparent body, coupled with the insect’s 
habit of remaining absolutely motionless in the 
water for a long time, makes it by no means easy 
to detect, and it is this that has -gained for the 
Corethra its popular name of Phantom Larva. 
It attacks and devours the smaller larvae of 
Gnats and Mayflies, and also the tiny crustaceans 
Daphnia and Cypris. Save for the beautiful fan 
composed of a row of feathered bristles on the 
under surface of the end of its body, used for 
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propelling it through the water, the body of the 
Corethra larva is destitute of limbs. The head 
of the nearly full-grown larva presents a most 
striking and forbidding appearance, the great 
compound eyes giving the face a very grotesque 
expression. The antennae are not mere sensory 
organs as in most ipsects, but are used very 
largely in the capture of prey; they project 
forward and downward like fangs, terminating 
in four or five long bristles. The mandibles are 
well developed, and are furnished with four or 
five long, curved, almost finger-like teeth, which 
make them look like miniature hands. In the 
larval stage the Corethra has* no spiracles, and 
but an imperfect tracheal system, which consists 
mainly of tubes running the whole length of the 
body ; the tubes dilate in the thorax and again 
near the end of the abdomen into good sized air- 
sacs, filled with air, and are of dark colour owing 
to the presence of pigment cells. The nymph, 
however, draws in its air supply directly from 
the atmosphere by means of respiratory trumpets, 
in a very similar manner to the Gnat nymph, 
which it also somewhat resembles in appearance. 

The so-called “ Bloodworm ” familiar to all 
anglers, and which abounds almost everywhere 
in stagnant water, is really the larva of a pretty 
little gnat-like fly called Chironomous. The 
pigment which gives the Chironomous larva its 
characteristic blood-red colour is identical with 
the haemogoblin of vertebrate animals, and acts 
in the same way as an oxygen carrier, readily 
taking up dissolved oxygen, and gradually part- 
ing with it to the body tissues. With the help 
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of the very abundant secretion of its salivary 
glands, the Chironomous larva weaves together 
particles of earth and leaves so as to form a kind 
of burrow in which it rests with its head project- 
ing when feeding; or with the tail-end of its 
body projecting and waving to and fro in the 
water, apparently as a help # to respiration, which 
is probably effected through the thin walls of the 
long flexible tubes attached to the last segment 
of the body. On account of the great transpar- 
ency of its body, a young living Chironomous 
larva is a most interesting creature to examine 
under the microscope, as its internal organs can 
be quite clearly sfcen, and their functions easily 
observed. It is a wonderful sight to witness the 
heart of the larva at work. It is a transparent 
tube, on the dorsal surface and at the hinder end 
of the body, and the rhythmic contraction of its 
muscular walls driving the blood along the 
narrow dorsal vessel, which passes above the 
alimentary canal to the head, can be clearly fol- 
lowed. The nymph is readily recognized by the 
almost bushy tufts of respiratory filaments which 
project from the front of the thorax, and which 
replace the respiratory trumpets peculiar to the 
nymphs of most aquatic Diptera. The perfect 
insect is frequently to be observed in a very 
characteristic position, with its fore-legs raised, 
resting upon a window-pane. The antennae of 
the male are large, bushy, and somewhat cone- 
shaped ; while those of the female are smaller 
and simple in character. 

Probably the quaintest in appearance of all 
aquatic larvae are the Caddis-worms, who are 
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the veritable "old-clo’ men" of the ponds and 
streams. They are long, more or less cylindri- 
cal insects, with only the head, thorax, and legs 
horny, the rest of the body being quite soft, 
and it is the necessity of hiding their sleek and 
tempting bodies from their numerous hungry 
foes that has made the Caddis-worms adopt the 
“old-clo’ ’’ habit and Manufacture out of the most 
varied materials the curious cases with which 
they clothe themselves. Tiny pieces of wood, 
small twigs, bits of leaves, small stones and 
grains of sand, and minute shells often still con- 
taining their living owners, are all pressed into 
service of the Caddis larva f6r the purpose of 
making its body-case; while a little careful 
observation will reveal the interesting fact that 
each species of Caddis affects some particular 
class of material for the construction of its case. 
Nor are all alike in their habits, some living in 
fixed cases at one spot, while others wander 
about freely at the bottom of the pond or stream 
by protruding the head and first two thoracic 
segments beyond the mouth of the case, and 
crawling, or half swimming, by means of the two 
front pairs of slender legs attached to the thorax. 
The third pair of legs are frequently tucked 
away inside the case, so as to help the insect to 
rapidly withdraw into its shelter. Tbe larva has 
also on the apex of the abdomen certain hook- 
like appendages, which enable it to grip the 
interior of its case. 

The cases, formed from such varied materials, 
give the Caddis larvae a very curious appearance, 
and make their movements far from graceful, 
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their somewhat shambling gait still fr .her re- 
minding one of a decrepit “ old-clo’ ” ; an. The 
cases are made with the aid of silky t ? ;* eads, with 
which the Caddis larva weaves VJgether the 
material, bits of stick, leaves, shells, etc., which it 
collects for the purpose ; the supply of silk being 
produced by special silk-secreting glands which 
have their opening in the labium of the insect. 

When the Caddis larva is full grown, it makes 
ready for its change into the pupal state by 
shortening and partially closing each end of its 
case with silk and plant debris, or small stones. 
It may also at the same time considerably 
strengthen its case, and anchor it for greater 
safety to a stone or submerged plant-stem. 
Pupation then takes place, and lasts for a vary- 
ing period in the different species, the pupa or 
nymph ultimately breaking out of its case and 
quitting the water, in order that the perfect, 
winged Caddis-fly may safely emerge. In some 
of the smaller species the pupae do not leave 
the water, but rise to the surface and float there, 
so that the perfect insect makes its escape in a 
similar manner to the Gnat. The construction 
of a case by a Caddis larva is a very interesting 
sight, and one that may be easily witnessed. 
The larva must be carefully removed from its 
case without injury. This will be best accom- 
plished by gently slitting or breaking open the 
case with the help of a pair of micro-forceps. 
It is quite useless to attempt to pull the larva 
head-first out of the case, for the insect will 
generally rather be pulled to pieces than relin- 
quish its hold upon the silken lining of its tube. 
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When the larva has been successfully removed 
from its case, it should be placed in a shallow 
dish or glass tank of water, together with a 
supply of pieces of stick, dead leaves, sand 
grains, or other material similar to that employed 
in the construction ofc the case from which it has 
been extracted. The larva will at once begin 
to select from the^ materials provided such 
portions as may meet its requirements, and pro- 
ceed to form them into a new sheath around its 
body, the whole operation of building the new 
case taking from one to three or four hours. 
Reaumur, who did so much to awaken an 
interest in, and advance the study of, insect life, 
has left a singularly clear and interesting account 
of his observations of the Caddis-fly in all the 
stages of its life, and gives the following sum- 
mary on the peculiarities of the perfect insect : 
“ The Caddis-fly exhibits some marked peculi- 
arities of its own. In the classification of Flies, 
we might assign to them the name of papilio- 
naceous, that is, Flies which at first sight resemble 
Butterflies. These papilionaceous Flies have 
four wings, of which only the two upper are 
visible when the insect is at rest. In this posi- 
tion the upper wings are nearly flat above, then 
they bend at $.n angle and slope downwards. 
These two upper wings are moderately trans- 
parent, but appear opaque when they overlie 
the others. It is their opacity which causes 
them to resemble Butterflies' wings, but on 
close examination we see that they have none 
of the scales which are characteristic of the 
wings of Lepidoptera. The lower wings are 
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very transparent; they consist of a colourless 
or slightly bluish gauzy membrane. The fly 
immediately after emergence, and for some days 
subsequently, has a greenish tint ; then it 
gradually turns dark. The six legs are long, 
but the fly does not stlnd high above the 
surface on which it rests* The antennae are 
very long, longer than ?he body, gradually 
tapering, and of many joints. The legs are com- 
pound, like those of other Flies and Butterflies.” 

The graceful, pretty May-flies have gained 
their scientific name of Ephemera from the 
extreme shortness of the life of the perfect 
insect, for the majority perish a few hours after 
reaching their full development. They are 
delicate, soft-bodied insects, with long, slender 
abdomens with two or three very long, jointed 
filaments ; while the graceful wings, of which 
the front pair are the largest, the back pair being 
smaller or altogether absent, are often very 
beautifully reticulated. In the perfect winged 
stage, the mouth of the May-fly is quite rudi- 
mentary in structure, so that the insect cannot 
take in any food, and the short hours of this 
climax of its existence is devoted to sexual inter- 
course for the perpetuation of the species, and 
to light, airy dances over the surface of the pool 
in which the early stages of its life had been 
spent. Enormous swarms of these insects 
suddenly appear for two or three evenings in 
succession, and then are seen no more until the 
following year at the same season ; a phenomenon 
due to the fact that these insects are always 

produced in great numbers, and that the whole 
h . 



98 OUR INSECT FRIENDS AND FOES 

of the members of a species within a certain 
area will reach maturity almost simultaneously. 

Although the perfect May-flies are such 
familiar insects, much still remains to be 
accurately observed and recorded concerning 
the length of time Occupied by the larval and 
nymphal stages. These early stages are spent 
entirely in the water, '-and appear to last for two or 
three years, during which time several moults or 
casting of the skin take place. The larvae are 
curious looking creatures, and easily recognized, 
their mouths are well developed, and many ol 
them seem to be exceedingly predaceous in their 
habits. While some species In the larval stage 
lead an active life crawling about amongst the 
debris at the bottom of the stream or pond, 
others make remarkable chambers with double 
openings, so that they can enter from either end, 
in the mud of submerged banks. The larva has 
a somewhat flattened body, tapering at each end, 
long bristle-shaped antennae, two or three long 
plume-like bristles at the extremity of the body, 
and a series of paired branchial leaflets attached 
to the sides of the abdominal segments. The 
nymph resembles the larva in general appear- 
ance, except that wing-cases containing the 
developing wings of the perfect insect are 
present on the thorax. This nymph in due 
course quits the water, and very shortly after 
there emerges from it what at first appears to 
be the perfect insect, but which, although able 
to use its wings sufficiently to fly a short dis- 
tance to some suitable resting-place, is not really 
quite perfect, for all its parts are covered by 



99 


SOME AQUATIC INSECTS 

an extremely delicate pellicle, hiding the true 
colours of the perfect insect. This sub-imago, 
as it is called, attaches itself to any convenient 
resting-place near the pond or stream, and then, 
after a short interval that varies slightly in its 
duration in the different Species, the delicate 
outer skin is ruptured anl the perfect insect 
emerges, with brighter wing's and longer caudal 
bristles, and flies away to spend the brief period 
of its perfect existence in courtship and merry 
dancing. 

A small, rather compactly built Spider, about 
half an inch long, and of a deep ashen colour, 
may frequently be Seen running in sudden swift 
spurts over the floating leaves of the water 
plants. Its body is densely clothed with fine 
hairs, the use of which are immediately realized 
when the Spider dives into the water ; for they 
carry down a suppty of air in their interstices, 
and so enable the Spider to breathe while under 
water. When the Water-Spider’s body is sub- 
merged, this coating of hair gives it a very beauti- 
ful appearance, as if it were partially coated with 
burnished silver. The Water-Spider is a most 
interesting creature in its habits, and may be 
kept under observation very easily in an 
aquarium containing growing water plants and 
a few small aquatic larvae, etc. It will then be 
seen that the Water-Spider not only spends the 
greater part of its life beneath the surface of the 
water, but that it pursues its prey and constructs 
its nest therein. The Water-Spider builds itself 
a dome-shaped nest, attached by a series of 
silken threads to the surrounding stems of the 
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water-weeds, and these threads also act as tele- 
graph lines, warning the Spider when resting 
within her nest of the approach of prey or foes. 
When the waterproof silken nest has been con- 
structed, the Spider ascends to the surface and 
for a moment sticks*, her body out into the air ; 
she then rapidly descends, taking with her a 
supply of air imprisoned by the fine hairs cover- 
ing her abdomen. She at once enters her nest, 
and proceeds to comb out the imprisoned air 
bubbles with the aid of her comb-like feet. 
Again and again she visits the surface and 
returns with a fresh supply of air, which she at 
once discharges under her \dome-shaped nest 
until it becomes inflated by the imprisoned air, 
after the fashion of a diving-bell, and looks as if 
filled with quicksilver. Within the diving-bell 
home the Water-Spider spends the greater part 
of its life, only quitting it in search of food, or 
to bring down a fresh supply of air to replace 
that which has been exhausted. 



CHAPTER IV 
INSECT ACTORS 


T HE foes of insects are very numerous, and 
therefore it is not surprising to find how 
very perfectly and wonderfully Natural Selection 
has played its part in gradually adapting these 
more or less defenceless creatures to their en- 
vironment, and in supplying them with the 
means of escaping the notice of their enemies. 
Indeed, nowhere shall we find such striking and 
remarkable examples of protective mimicry as 
amongst the denizens of the insect world. Nor 
is it necessary for us to go far afield in our 
search, for every English country lane, wood- 
land, and garden will be found to contain these 
insect actors. 

Protective resemblance, with which insect 
mimicry is intimately associated, is one of the 
most interesting and remarkable phenomena in 
nature. Throughout the insect u;orld thousands 
of creatures are to be found that in colour, form, 
and attitude, so closely imitate some object in 
their environment, as to be practically indis- 
tinguishable from the leaf, twig, moss or flower 
that they impersonate. 

Protective coloration is of course known to 
exist throughout the animal kingdom, but it is 

IO I 
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amongst the denizens of the insect world that it 
has been brought to the greatest state of per- 
fection; and when we consider the extreme 
fragility and helplessness of the majority of 
insects, and how they are preyed upon by bird, 
beast, and even members of their own tribe, the 
reason of this at onie becomes apparent ; for it 
is obvious that these defenceless creatures must 
have some means of protection from their in- 
numerable enemies, if they are to hold their own 
in the universal struggle for existence. 

Concealment naturally suggests itself as the 
simplest and most effective way in which these 
frail creatures can escape the*onslaught of their 
foes, and so gradually, by a process of natural 
selection, the wonderful phenomena of protective 
resemblance and mimicry have been evolved ; 
and it is those insects that have most readily 
adapted themselves to their environment, that 
have been most successful in warding off the 
attacks of their enemies and survived to per- 
petuate their species. 

Colour plays a most important part in pro- 
tective resemblance. In the old days the 
beautiful and varied colouring of inseots, birds, 
and flowers was considered to have no special 
significance, but simply to have been created to 
please the eye and beautify the world; but 
thanks to the researches of Charles Darwin, and 
the investigation and experiments of such well- 
known naturalists as Bates, Belt, and Wallace, 
we now know that colour is a most important 
factor in nature, and has a direct bearing on the 
welfare of the insect world. 
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Insects that are protectively coloured are 
very numerous; in every country lane, field, 
woodland, and garden they will be found. 
Butterflies that, when their wings are closed, 
look for all the world like withered leaves; 
moths exactly similar in colour and markings 
to the bark of the trees Ion which they rest; 
beetles so like the grounu, lichen, or moss on 
which they crawl that it is only when they 
move that their presence can be detected. 

Most night-flying moths ( Noctuce ) have pro- 
tective colouring, so that they may escape 
observation when resting by day. Although, as 
the dusk begins. to deepen in the pine woods, 
the beautiful Pine-hawk moth is easily seen, 
flitting ghost-like on graceful, tapering wings, 
it takes a keen, practised eye to find it during 
the noontide hour, when it rests with closely 
folded wings upon the mottled trunk of a pine 
tree. 

The pretty little buff and silver Buff-tip moth 
is another remarkable example. Seen in the 
collector's cabinet its markings look distinctive 
enough not to be easily overlooked; but when 
in its natural environment, resting on the bark 
of a silver birch, or on a lichen-covered limb of 
some stately forest oak, it very easily escapes 
detection; while the Lappet moth ( Lasiocampa 
quercifolia ) looks so like a brown leaf that it is 
easily passed over when it is resting motionless 
on the branch of a tree. 

The Clifden Nonpareil nearly always settles 
upon old oak park palings, but it is very difficult 
indeed to find a specimen ; so wonderfully do 
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the soft grey colourings and markings on its broad 
upper wings harmonize with the fence on which 
it rests, that it is quite invisible at a distance of 
three or four feet. 

Caterpillars show protective colouring in a 
very marked degree. , A number of species are 
green, so that theyblind perfectly with the plant 
on which they feed ;* and it is noticeable that 
larvae that feed on leaves have oblique mark- 
ings, while those which are grass feeders are 
striped longitudinally, the stripes and spots 
being generally coloured to correspond with the 
flower of the plant which is the insect’s natural 
habitat. , 

To thoroughly appreciate the wonderful 
force of protective resemblance, we must go out 
into the fields and lanes and discover examples 
for ourselves ; as many insects that are pro- 
tectively coloured appear so brilliantly tinted 
when seen away from their natural environment, 
that it seems impossible that they can ever be 
anything but conspicuous. Take, for instance, 
the larva of the Privet Hawk moth ( Sphinx 
Ligustri) ; with its large, brilliant green body and 
purple markings it would seem almost im- 
possible that such a conspicuous creature could 
ever be overlooked ; and yet again and again it 
will be passed ' over, even by an experienced 
entomologist, when in its natural surroundings. 
For we have to take into consideration not only 
the colour of the insect, but the varying effects 
of light and shadow, that contribute in no small 
degree in screening it from observation. 

The larva of Papilio machaon (one of the 
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European Swallow-tails) is another strikingly 
marked caterpillar that is perfectly protected 
when on its food plant; it will be found on 
various umbelliferous plants in the fen districts. 
In colour it is a bright green, with black stripes 
spotted with yellow, a very conspicuous object 
when seen in a collector’s cLbinet, and yet in its 
natural habitat it is exceedingly difficult to find 
this caterpillar, so wonderfully does its vivid 
colouring blend with its surroundings. 

So far we have considered some of the 
simplest forms of protective resemblance, in 
which the insect harmonizes so perfectly with 
the general colouring of its surroundings that, 
in its natural environment, it becomes practi- 
cally lost to view. In other examples the insect 
mimics some particular object both in shape and 
colour, and still further adds to the deception by 
the realistic attitude it assumes. 

The Caterpillars of the Geometer Moths, 
commonly called “ loopers,” are typical examples 
of this more intricate form of protection. The 
loopers mimic the twigs and shoots of their food 
plant in a wonderfully life-like way. Clasping the 
stem with the hind pair of pro-legs they incline 
their bodies outward at a sharp angle, and in this 
position will remain motionless for hours. So 
deceptive is the appearance of these Caterpillars 
that a well-known naturalist, Mr. Jenner Wier, 
said : “ After being'thirtyjyears an entomologist 
I was deceived myself, and took out my pruning 
scissors to cut from a plum tree a spur which 
I thought I had overlooked. This turned out to 
be the larva of a Geometer two inches long. I 



10 6 OUR INSECT FRIENDS AND FOES 

showed it to several members of my family, and 
defined a space of four inches in which it was to 
be seen, but none of them could perceive that 
it was a Caterpillar.” 

It is in the tropical countries, however, that 
the most astonishing instances of protective 
resemblance and njmicry occur. One of the 
most well-known examples is the “Indian leaf 
butterfly " ( Kallima inaches). On the upper 
surface the wings of this insect are a deep 
bluish or purplish tint, with a band of rich 
orange colour across the fore-wings, so that it is 
a very conspicuous object when on the wing. Yet 
when this brilliant Butterfly alights on the 
branch of a tree, in the dry Indian forests that 
it frequents, it is quite lost to view, as its wings 
on the under surface are exact replicas of the 
withered leaves with which it is surrounded. 

When at rest, the insect folds its wings over 
its back, and raises its head so that it is concealed 
between them ; while the short, blunt tail of the 
hind pair of wings rests upon the branch to 
simulate a leaf stalk. A long, curved line runs 
from the tail to the tapering tip of the fore- 
wings, corresponding to the mid-rib of a leaf, 
while on each side of the line are oblique 
markings to represent the veins. 

The colour of the under surface of the wings 
is remarkably variable, and it is extremely 
unusual to find two specimens exactly alike. 
Some are a deep reddish-brown, others a faded 
yellow, or a dull olive green ; yet, whatever tint 
the wings may be, they always resemble leaves 
in some stage of decay. So perfectly is the 



INSECT ACTORS 107 

imitation carried out that the paler and more 
decayed looking wings even bear clusters of dark 
spots upon their surface, which gives them the 
appearance of being attacked by fungus. 

Perhaps the strangest and mo^ remarkable 
family of insect actors aretthe Phasmidae or leaf, 
grass, and stick insects. Tljese singular creatures 
belong to the Orthoptera, and are inhabitants of 
the warmer regions of the world. Those in the 
tropics grow to very large size, sometimes 
measuring as much as ten or twelve inches in 
length. All this group have developed the art 
of simulation to a most astonishing degree ; and 
carry out the deception so thoroughly that even 
in the hand it is often difficult to tell whether 
they really are insects, or the stick, grass, or leaf 
they so marvellously impersonate. 

The Phasmidae are nocturnal in their habits, 
resting during the daytime in stiff, motionless 
attitudes upon the plants and shrubs on which 
they feed. When dusk approaches these weird- 
looking, dried sticks and twigs suddenty come 
to life, and creep about with slow and stealthy 
motions in a most uncanny manner. From their 
spectre-like ways' and appearance these insects 
have gained their family name of “ Phasmidae," 
and are sometimes popularly .called “Ghost 
insects." 

One species of stick insect found in Africa is 
exactly like a dried-up wisp of hay, and is so 
extremely attenuated that squeezing it between 
the fingers makes no impression on it whatever. 
When at rest upon the long grass on which it 
lives, the insect flattens its body closely against 
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the stem, with its fore-legs stretched out straight 
in front of it so as to form a continuous, thin line 
practically inseparable from the grass, while the 
other legs and the antennae stick stiffly out to 
represent small spikes or blades. 

As the colour oft the grass varies with the 
seasons of the year,l,the insects also change in 
hue ; when, after the rainy season, the grass is 
fresh and green, green grass insects will appear ; 
then, as under the tropical sun the grass changes 
to yellow, brown or red, so will the Phasmidae 
vary to tone with their surroundings ; even 
when the grass becomes decayed the strange 
creatures follow suit, and adopt black spots and 
markings to simulate fungus growth ! 

Another variation is the “Moss insect.” Its 
twig-like body and legs are covered all over with 
olive green tufts, so that it looks exactly like a 
rotten, moss-covered twig. This species is a 
native of Borneo, and frequents mossy places 
and lichen-covered trunks of trees. 

There are two species of the Phasmidae to 
be found in Europe, but these do not attain 
such a large size as those in tropical regions. 
“ Rossi’s Stick Insect,” a native of Italy and the 
south of France, is about two and a half inches 
in length and njimics a dead twig. 

Aremarkable member of this family is Phyllium 
siccifolium. This insect departs from the usual 
custom of its tribe of mimicking twigs and grass, 
and counterfeits a compound leaf. The large, 
flat body and the wing-cases are a vivid green, 
and marked so as to represent the veining and 
reticulations of a leaf; while the upper parts of 
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the legs (the femora) are expanded in the shape 
of smaller leaves. 

Phyllium siccifolium is an inhabitant of East 
India, and is so extraordinarily leaf-like that 
many of the natives believe it to ?be a sort of 
compound animal and vegetable organism, and 
sometimes make small artiicial trees by binding 
sticks together to form branches, and fastening 
upon them numbers of stick insects to represent 
the leaves. 

In direct contrast to the insects that seek to 
protect themselves by self-effacement are those 
whose chief aim and object is to render them- 
selves as conspicuous as possible, and by 
donning the brightest and most startling hues, 
and flaunting them in the full light of day, seem 
to court observation and defy the world. 

It has been proved by experiment that these 
brilliantly coloured insects are generally dis- 
tasteful to insect-eating birds and beasts, or 
they may be provided with a natural weapon in 
the form of a sting, which renders them harmful, 
and dangerous to meddle with. Now, the safety 
of this type of insect lies in being quickly 
recognized as disagreeable or harmful, so they 
have acquired these warning colours as a 
protection ; the vivid hues and conspicuous 
markings act as danger signals to their natural 
enemies, who pass them by when on the look out 
for a meal. 

Warning coloration is particularly noticeable 
in many species of larvae. The conspicuous, 
gaudy Caterpillars in most cases possess un- 
pleasant juices which make them distasteful to 
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birds, and so are left severely alone by insect 
feeders. 

It has been noticed that birds will not touch 
the larva of the Magpie Moth (commonly called 
the gooseberry caterpillar), a striking-looking 
Caterpillar that has a creamy body marked with 
orange-coloured stripes and black spots ; or the 
larva of the.Fig. of 8 Moth, a bluish-grey Cater- 
pillar with vivid yellow stripes and black spots. 
Both these Caterpillars do a great deal of damage 
to bush fruit and fruit trees, and, as the birds do 
not check their ravages, are very troublesome 
pests. 

Amongst the Butterflies there are several 
families that are distinguished by warning 
colours, the best known being the Heliconidce of 
South America, the Danaidce of Southern Asia, 
and the Acrceidce of Africa. All these Butterflies 
have unpleasant juices which render them in- 
edible, and possess the power of exhaling a 
powerful and unpleasant odour when disturbed 
or alarmed. They are very conspicuous insects 
and never attempt to conceal themselves, but 
rely on their distinctive colouring and slow 
characteristic mode of flight to protect them 
from attack. 

Now, a mos£ remarkable and interesting fact 
in connection with these insects that are pro- 
tected by warning colours, is that many of them 
are so closely mimicked by other insects belong- 
ing to entirely different families or Orders, that 
it is only an expert entomologist that is able to 
tell them apart. In every case it has been found 
that the mimicking insect belongs to an edible 
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variety that, but for its remarkable resemblance 
to the unpalatable or dangerous species it 
copies, would readily fall a prey to insect 
feeders. It is this form of protective resem- 
blance that constitutes true mimicry t and Wallace 
has defined the following general condition as 
being characteristic of this class of protected 
insects : 

" i. That the imitative species occur in the 
same area and occupy the very same stations as 
the imitated. 

“ 2. That the imitators are always the more 
defenceless. 

" 3. That the • imitators are always less 
numerous in individuals. 

“ 4. That the imitators differ from the bulk of 
their allies. 

“5. That the imitation, however minute, is 
external and visible only, never extending to 
internal characters or to such as do not effect 
the external appearance.” 

Bates, in his travels on the Amazon in 1847, 
was the first to observe and comment upon the 
wonderful similarity that exists between certain 
Butterflies belonging to quite distinct families, 
and the reason of the resemblance. He noted 
no less than fifteen species of the pieridce,a. family 
of Butterflies that have a wide distribution, and 
to which our cabbage white belongs, that closely 
imitate different species* of the conspicuous and 
inedible Heliconidae. 

Several species of the genus Papilio (Swallow- 
tailed Butterflies) mimic the Danaidae of tropical 
Asia; a brilliant group of Butterflies, some species 
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being a glossy blue-black colour, with white or 
rich blue markings, some greenish or rich 
brown with lighter markings, while others are 
white and semi-transparent with dusky spots 
and marks. All the members of the Danaidae 
family are recognized by insect feeders as unpal- 
atable morsels by their distinctive colouring, so 
that the Papilios, by their wonderful resemblance 
to the protected Butterflies, escape destruction 
and thus reap the benefit of their mimicry. 

There are several species of mimicking 
Lepidoptera found in Africa, and in many parts 
of Asia. In fact, there are few countries in which 
some examples of this type of insect mimicry are 
not present ; and although Europe is not so rich 
as the tropical countries in these brilliant-hued, 
protected Butterflies, there are a few instances on 
record in this country of edible species mimicking 
others that display warning colours. 

Occasionally the female alone departs from the 
original colouring of her allies, while the male 
remains true to type. In these cases the female 
Butterfly or Moth is the more brightly coloured 
of the two — a very unusual thing in the insect 
world, where, in the ordinary way, the male far 
outshines the female in splendour of adornment. 

Several of pur European clear-winged Moths 
mimic different species of the Hymenoptera, 
which, being provided with a formidable weapon 
in the shape of a sting, are less liable to the 
attacks of birds. 

The Bee Hawk Moths ( Bombyliformis and 
Fuciformis) mimic the humble-bees, and in the 
early summer months may be seen in company 
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with the bees hovering over the Azalea, and 
Rhododendron bushes in several parts of the 
country. In the Rhododendron Walk in the 
New Forest these moths are fairly common, 
and it is a charming sight in early June, when 
the dark-leaved shrubs are a mass of fragrant 
blossoms, to watch them hovering over the 
flowers. At first sight it is difficult to distinguish 
the moths from the bees they imitate, but they 
may be detected by their different mode of flight 
and greater length of antennae. 

The Hornet Clear-wings (71 api/orme and T. 
crabriformc ) copy the Hornet in their appearance ; 
they may be found in June in many parts of 
England, on the trunks of poplar trees and 
willows, and are so remarkably hornet-like that 
few people would care to handle them. 

The Humming Bird Hawk Moth is fairly 
common in England, and may be seen in many 
parts of the country in July and August sucking 
up honey from the flowers with its long pro- 
boscis. A species of Hawk Moth common in 
South America is so wonderfully like the 
humming-bird in shape, colour, and mode of 
flight that they cannot be distinguished when 
on the wing. The naturalist Bates gives the 
following interesting description, of this moth 
in his book, “The Naturalist on the River 
Amazon ” : “ Several times I shot a Humming 
Bird Hawk Moth instead of a bird. This moth 
(Macroglossa Titan) is somewhat smaller than 
the humming-birds generally are ; but itsunanner 
of flight, and the way it poises itself before a 
flower whilst probing it with its proboscis, are 
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precisely like the same actions of humming- 
birds. It was only after many days' experience 
that I learnt to distinguish one from another 
when on the wing. This resemblance has 
attracted the notice of the natives, all of whom, 
even the educated whites, firmly believe that 
one is transmutable into the other. They have 
observed the metamorphosis of caterpillars into 
butterflies, and think it not at all more wonderful 
that a moth should change into a humming-bird. 
The resemblance between the hawk moth and 
the humming-bird is certainly very curious, 
and strikes one even when both are examined in 
the hand. Holding them sideways, the shape of 
the head and the position of the eyes in the moth 
are seen to be nearly the same as in the bird, 
the extended proboscis representing the long 
beak. At the tip of the moth’s body there is 
a brush of long hair-scales resembling feathers 
which, on being expanded, looks very much 
like the bird’s tail. But, of course, all these 
points of resemblance are merely superficial. 
The negroes and Indians tried to convince me 
that the two were of the same species. ' Look 
at their feathers,’ they said, ‘ their eyes are the 
same, and so are their tails.’ This belief is 
so deeply rooted that it was useless to reason 
with them on the subject." 

Even in England , people will sometimes 
mistake the Humming Bird Hawk Moth for the 
bird. A gentleman, on his return from a visit to 
Devonshire, once gravely informed a naturalist 
that humming-birds were to be found there, 
as he himself had seen them flying about. 
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Certain of the Diptera mimic the Hymenop- 
tera. The Surphus flies are extremely wasp- 
like with their gaily striped yellow and black 
bodies, and a great many people mistake them for 
the more aggressive insect. The Volucella also 
mimic wasps and bees in their outward appear- 
ance : one member of this family, Volucella 
bombylans, precisely resembles a small, hairy 
bumble-bee. The particular advantage this fly 
gains by the similarity is that thus disguised 
it can enter the nests of the bees and deposit 
its eggs without being observed, and so provide 
food for its young, who, when they emerge from 
the eggs, feed upon* the larva of the bumble-bees. 
Several other species of Diptera mimic bees, 
most of them being parasitic in the larval stage, 
and living in the nests of solitary bees. 

Several species of Coleoptera have become 
adepts in passing themselves off as belonging 
to entirely different Orders of insect. In the 
tropics many of the Longicorns appear in the 
guise of wasps, bees or ants, in order to escape 
the persecution of insectivorous birds, who are 
particularly fond of this type of beetle. The wing- 
cases of the Longicorns that mimic hymenop- 
terous insects have become much shortened, 
so that the membranous wings have freer play, 
and the yellow banded bodies are exposed. In 
some species the abdomen Js constricted at the 
base into a narrow wasp-like waist, and others 
that mimic bees have tufts on' the hind legs to 
represent the pollen-gathering tibea of the 
hymenopterous insect. 

Some of the Coleoptera are themselves 
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imitated by other species of their own Order, or 
by a different type of insect ; and it will always 
be found that the mimicked beetle either 
possesses an offensive weapon of some descrip- 
tion, or is protected by being distasteful, or by 
the excessive hardness of the elytra (wing- 
cases) and integument. The Tiger-beetles are 
mimicked by harmless and inoffensive species 
of Coleoptera, and several genera of weevils 
are imitated by softer and more eatable species 
of beetles ; while in the Philippine Islands a 
cricket is found that is so absolutely like one 
of the Tiger-beetles that even experienced 
entomologists have been knfiwn to place it in 
their cabinets amongst the Coleoptera. 

Still another form of protective mimicry is 
shown by certain insects that seek to terrify 
their enemies by a deceptive resemblance to 
a venomous snake or bird of prey. Bates 
describes a large caterpillar inhabiting South 
America which once startled him, when he was 
on a collecting expedition, by suddenly thrusting 
its head out of a bush, and so wonderfully did 
the insect resemble a small species of poisonous" 
snake that for the moment he was quite alarmed. 

The North American Silk Moth ( Callosamia 
promethus) adopts this terrifying mode of pro- 
tection. The rounded margin of the insect's fore- 
wings mimic the contour of a snake’s head, while 
the markings down the edge of the wings are 
identical in shape and colour to the broad scales 
on the under surface of a snake’s body. The 
Moth has a curious habit when at rest, or 
crawling slowly about the leaves and stems of 
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plants, of keeping up a constant, gentle, fanning 
motion of the wings, which, when seen from a 
short distance away, gives them the appearance 
of a snake’s head in the act of striking. 

Many of the butterflies and moths have large 
spots on their wings that closely resemble great 
eyes, and serve to frighten off small birds and 
beasts. There is a very pretty Canadian moth, 
called the “ Peacock Moth ” from the eye markings 
on the under-wings, which, like our Lappet Moth, 
rests during the hours of bright daylight amongst 
the brown autumn foliage. But this Peacock 
Moth appears to be even better protected from 
its foes than the Lappet Moth, for it has, 
near the margin of each under-wing, a large 
and beautifully coloured eye-spot, which, in com- 
bination with the general markings of the wings, 
has the appearance, when suddenly viewed from 
above, of the face of a small owl. As this moth 
crawls over the leaves preparatory to taking 
flight the motion of the wings heightens the 
effect of the eye-spots to a most remarkable 
degree, so that they appear to move as if 
actually watching some object. 

There are certain insects that use their 
deceptive talents in an aggressive, instead of 
a defensive, manner. Chief amqpgst these are 
the Mantida. They are entirely carnivorous 
in their habits, and use their alluring colours to 
attract the flies and other insects upon which 
they feed. 

The Mantidae have a wide distribution and 
vary considerably in different parts of the world, 
but all are distinguished by the great length of 
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the fore-legs, which are developed into powerful 
organs for seizing their prey. The African 
Mantis simulate different kinds of leaves to per- 
fection, their general colour scheme being green 
in varying tones ; while in the deserts of Arabia 
and North Africa they are exactly the same 
colour as the sand upon which they crawl. 

The strange way the Mantidae have of raising 
their fore-legs as they rest or move slowly about 
has given rise to many quaint ideas about these 
creatures. In ancient times the natives of Arabia 
believed that the insects pointed out the right 
way to travellers who had lost themselves in the 
desert, and from this old superstition they have 
gained their name of “ Mantidae ” from Mantes 
or Soothsayer. In some parts of Europe these 
quaint insects are called “ praying Mantis ” 
{Mantis religiosa), and there is an old legend 
that St. Francis Xavier, once seeing a Mantis, 
moving along with its legs raised as if in prayer, 
commanded it to sing the praises of God, and 
the creature immediately raised its voice in a 
beautiful canticle ! 

Unfortunately for the truth of these pic- 
turesque ideas, the devotional attitude of the 
Mantis is assumed so that it may be in readiness 
to seize its prey as soon as it comes within 
striking distance ; and far from being the bene- 
volent and devotional Jnsect these old myths 
imply, the Mantis is in reality a most voracious 
and cunning creature. 

So that they may the more readily capture 
their prey many species of Mantidae assume the 
form and colouring of flowers. . One found in 
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India looks exactly like a beautiful pink orchid. 
The Mantis takes up its position on some plant 
with bright green foliage, and patiently awaits 
the arrival of any small moth or fly that may be 
attracted by what appears to be a bright, con- 
spicuous flower ; then directly the deluded insect 
alights upon the Mantis it is seized and devoured. 

Other species of the Mantidae are white, 
purple, or a beautiful violet-blue in colour, and 
so wonderfully flower-like are they in every 
way that even botanists have been occasionally 
deceived by them. 

Many spiders, too, practise the art of alluring 
their victims by simulating some harmless look- 
ing object. Some mimic the droppings of birds, 
and lie motionless upon a leaf waiting to clutch 
the unwary insects that alight upon it. Thomisus 
citreus, one of our British spiders, mimics the 
creamy, white buds of the wayfaring tree, amidst 
which its lurks waiting for its prey in the shape 
of flies who visit the blossoms. 

The meadow thistle and wild orchid are 
also used as hunting-grounds by the Thomisidae 
family, and so cunningly do they vary in tint and 
marking, to suit the flower of the particular plant 
on which they lie in wait for their victims, that 
although openly exposed to viev^ it is practically 
impossible to detect their presence. 

The way in which insects have acquired these 
numerous disguises, and become so wonderfully 
adapted to their particular mode of life, is one 
of the most interesting subjects in natural 
history. All these perfect examples of mimicry 
and protective resemblance have been brought 
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about by a gradual process of evolution that has 
been going on for millions of years. If we con- 
sider the extreme variability of insects, the 
rapidity with which generation succeeds genera- 
tion, and the intense and constant struggle for 
existence that has been going on since the 
earliest chapters in the history of the world, we 
shall more readily understand how this has come 
tio pass. 

Take, for example, the case of a species of 
Papilio, an edible butterfly that mimics the dis- 
tasteful Danaidae. In the early ages of the 
world, while the Danaidae were gradually ac- 
quiring the distinctive colouring that was neces- 
sary for their preservation, some of the Papilio, 
by an accidental variation, happened to be mis- 
taken for the obnoxious Danaidae, and were 
passed over by the birds. This variation of 
colouring would naturally be transmitted by the 
Papilio to some of their progeny. Those that 
were most like the Danaidae would probably 
escape destruction, while those not so similar 
would be detected and devoured. The survivors 
again handed on the protective marking to 
their descendants, and so through succeeding 
generations the resemblance became gradually 
perfected. t 

In the same way those insects that by some 
chance were sufficiently r like a leaf, twig, or 
flower to escape the sharp eyes of their enemies, 
gradually, through succeeding generations, be- 
came more and more like the mimicked object, 
the less adaptable insects being in process of time 
gradually exterminated until the protective 
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resemblance became complete. This wonderful 
process of evolution is still going on around us 
to-day, and instances of mimicry and adaptation 
are to be found all over the world ; and although 
through the researches of eminent scientists we 
are acquainted with a vast number of examples 
of this interesting phase of insect life, there is still 
much to be learned and discovered, and this 
branch of Natural History offers a wide and 
fascinating field for original investigation. 

There is still another class of insects that 
adopts disguise as a means of escaping the too 
pressing attention of insect-hunting creatures. 
These insect actoe-s cannot be classed with the 
true mimicking insects, as in their natural state 
they are not protected by an outward resemblance 
to any other creature, 'or unobstrusive object in 
their surrounding ; but appear exactly what they 
are, just ordinary, soft-bodied larvae that would 
be very much relished by their enemies*. 

If, therefore, they were exposed to the bright 
eye of every bird on the look-out for food, or 
foraging for its young, they would stand a very 
small chance of arriving at the final, perfect stage 
of their existence, and would in all probability 
soon be exterminated ; so these defenceless 
insects deliberately alter their appearance by 
dressing themselves up in various disguises, or 
making little dwelling-houses in which they may 
live unobserved and unmolested. 

The larvae of all the Psychidae make for them- 
selves little tubes, generally out of vegetable 
tissues neatly joined with silk ; some species 
use little bits of leaves, which they cut out with 
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their strong jaws, in the construction of their 
curious houses, others blades of grass, straw, or 
small twigs. Others, again, adorn their cases 
with ’moss or tiny stones, and one Psyche 
chooses a shell as a model for the construction 
of its portable home. Although many of these 
tubes are rough, odd-looking affairs, others are 
wonderfully compact and symmetrical; all, how- 
ever are finished off inside with a soft, smooth, 
silken lining. 

The Psyche carries its cases about with it as 
a snail does its shell ; when it moves it grips the 
inside of the case firmly with its membranous 
legs and protrudes its head and fore-legs, so that 
it walks along dragging its house behind it. 
When alarmed the insect hastily retires within 
its tube, so as to be completely hidden from 
view, but the danger being past, head and fore- 
legs slowly and cautiously reappear and the 
Psyche continues placidly on its way. 

Several species of Psyche are common in 
England. In the early summer months Psyche 
graminella may be seen crawling over grasses, 
brooms and heather; its tube is composed of 
little pieces of leaves all cut to the same size 
and pattern and arranged round the tube in a 
series of flounces, each one slightly over-lapping 
another, while the end is finished off with two 
or three rows of fine . splinters of wood, or 
twigs, arranged like a spiked collar round the 
insect’s head. From time to time as the insect 
grows it enlarges its tube by adding another 
frill of leaves, and when it becomes too tight 
for comfort Psyche makes a lengthways slit in 
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its covering and widens it by letting in a new 
piece. 

This .curious construction not only serves 
the insect as a protective covering while it is in 
the larval state, but also takes the place of a 
cocoon. When ready to pupate, Psyche attaches 
the tube to a branch of a tree, stem of a plant, 
or in some cases a wall or a fence, and carefully 
closes one end ; it then turns round so that its 
head is towards the opening. When the meta- 
morphosis is complete, the male Psyche escapes 
as a pretty, delicate, little moth with almost 
transparent wings; but, strangely enough, the 
female never leaves the shelter of the home 
that she has made, and has no wings, legs, or 
antennae ; she is, in fact, nothing but an egg-bag. 
When the eggs are laid the moth dies, and the 
first thing the larvae do after they are hatched 
is to make a meal of their mother’s dead body. 
This is one of the very few cases in which larvae 
of the Lepidoptera are cannibalistic. 

In America and Australia some of the Psyches 
grow to a very large size, and there is one species 
that constructs a case measuring as much as four 
or five inches in length. When at rest, the 
insect suspends its long tube from the branch 
of a tree with silken threads of such strength 
that although tossed about by the wind it does 
not become dislodged. . . 

The larvae of the Tincidae, the smallest 
members of the Lepidoptera, also make tubes or 
cases from the material on which the female 
moth ha£ deposited her egg. The depredations of 
some species of these tiny maggot-like creatures 
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are only too well known, their habit of fashioning 
for themselves garments, being unfortunately 
detrimental to our own. 

Although such minute creatures, they have 
very powerful jaws, and no sooner are they 
hatched than they begin industriously to bite 
and tear the fabric on which they find them- 
selves, and to weave their wonderfully compact 
and symmetrical cases. They are remarkably 
active, and do a great deal of damage in a very 
short time, as the material not only furnishes 
them with clothing, but supplies them with food 
as well. Like the Psyches the Tineina enlarge 
their cases from time to time, as growth demands 
it, by splitting them lengthways and weaving in 
another strip; this is not done all at once, but 
piece by piece, so that the insect need not expose 
itself while these alterations to its garment are 
going on. Some of the Tineina cases are really 
beautiful little structures, especially when made 
from bright, variegated fabrics ; they are always 
cylindrical in shape, and open at both ends, so 
that the little creature can turn itself round 
within it, appearing sometimes with its head 
at one end and sometimes at the other. 

The Fur or Skin Moth is even more destruc- 
tive than its relation the Wool Moth, as not only 
does it fashion a little garment from the skin, 
which looks as if it wjare made of felt, but it 
bites through every hair that comes in its way, 
mowing them down as it moves along as 
effectually as if they were shaved off with a 
razor. 

Some of the Tineina that live an outdoor 
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life make tubes from vegetable substances much 
in the same way as the Psyches. One species 
with the long name of Coleophora juncicolella uses 
heath leaves, which it joins together two by two 
to form cups, each cup overlapping the next in 
symmetrical order. 

When the common marjoram is going out of 
bloom several calyxes may often be found joined 
together lengthways, one fitting over the other. 
This is the work of Gelechia subocella, an insect 
of a decidedly economical turn of mind that feeds 
on the seeds of the plant, and then uses the 
empty calyxes as a covering. As soon as the 
contents of one flower is finished the Gelechia 
bites it off and adds it to its collection until 
quite a long string has been formed, and the 
insect’s pale, brown head may be seen protruding 
from its flowery case as it moves cautiously from 
one blossom to another. Another member of 
the same family resides on the sandhills near 
the sea coast, feeding on the roots and leaves of 
the ccrastimn, and constructs a home of particles 
of sand fastened together with silk. This insect 
is partly subterranean in its habits and leaves 
its case to burrow in the ground, but it always 
provides itself with a tube in which to retreat 
when it is above the surface. • 

One of the most interesting of the insects 
that adorn themselves, is a rare species of 
Geometer inhabiting Borneo. It decks itself 
with the tiny buds of the plant on which it 
feeds, fastening them to the long spines it bears 
on its back so that it becomes quite covered with 
them, and looks exactly like a little spray of 
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flowers. Its mode of procedure has been 
described by the curator of the Sarawak Museum 
in the following interesting manner: "A bud 
would be shorn off with the mandibles, then held 
in the two front pairs of legs, and covered all 
over with silk issuing from the mouth of the 
caterpillar. The caterpillar then twisted the 
front part of its body round, and attached with 
silk the bud to one of the spinous processes, and 
another bud would then be attached to this, and 
so on until a sufficiently long string — generally 
three or four buds — was made, then operations 
on another spine would be commenced. The 
caterpillar fed on these buds," scooping out the 
interior, and when not hurried, using the empty 
shells in preference to whole buds for its 
covering. When irritated it curled up, and 
remained thus for fifteen or twenty minutes. 
At other times it would sway about looking like 
a branchlet blown by the breeze." 

An extraordinary insect belonging to the 
Hemiptera is Reduvious pcrsonatus. In the 
larval state it lives in houses, lurking in dark 
and dusty corners, on the look out for its prey, 
consisting of flies and other small insects. 
Naturally, the Reduvius is a slim, flat insect 
with six slender legs and a smooth body, but it 
so covers itself with fluff, and particles of dust 
and dirt, that it appears to be nearly double its 
real size, and looks more like a bloated, woolly 
spider than anything else. Under this dis- 
guise, this grotesque-looking insect stealthily 
approaches its prey. Slowly and cautiously it 
moves, taking a few steps and tken remaining 
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motionless for a time, so that it creeps upon its 
victim unobserved like a Red Indian stalking his 
prey, and kills it with a stab of its sharp beak. 

Amongst the aquatic insects the well-known 
Caddis-worms construct for themselves quaint, 
untidy-looking habitations into which they can 
retreat in safety before the onslaught of the 
voracious dragons of the pool. 



CHAPTER V 

INSECTS IN COMMERCE 

T HE silkworm has been called by an old 
French writer on entomology “The dog of 
insects/’ and although this description can hardly 
be considered a very appropriate one, the silk- 
worm has certainly been a domesticated insect 
for a very great number of years. It is 
impossible to say how long ago it was that the 
silkworm was first artificially reared, and its fine 
thread turned to account in the manufacture of 
silken textures ; but it is a certainty that the silk 
industry existed at a very remote period. The 
Chinese are generally supposed to have been 
the first to breed silkworms and practise the 
art of silk-reeling, though some writers claim 
that the Tussur silk of India was the first silk 
fibre produced. The word “sericulture/’ how- 
ever, tends tojprove that the industry originated 
in China, as “ Series ” was an ancient name for 
the northern part of China, afterwards known as 
Cathay; and the name “Series” was derived 
from “ sze,” “ see,” or “ si,” the Chinese word for 
silkworm. The French “ soie” is derived from 
the Latin “ serecum,” which has been traced 
directly back to the Mongol “ sirkeh.” 

128 
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There is a great deal of Chinese literature on 
the subject of silkworms, chief of which is a 
remarkable book called the “ Silkworm Classic ” ; 
in this we are told that sericulture was known 
in China in the reign of Fouh-hi, who was 
supposed to have lived a hundred years before 
the time of the Flood. The invention of the loom 
for weaving silk is attributed by Chinese 
historians to a certain Empress Se-ling-she, or 
Si-ling-chi, the wife of Hoang-ti, and she is 
supposed to have been the first to rear silk- 
worms and to have instituted the culture of the 
mulberry tree. The following account of this 
wonderful personage is given in “ L’Histoire 
general de la Chine," by M. Mailla: “The 
Emperor Hoang-ti, who lived 2000 years before 
our era, wished that Si-ling-chi, his wife, should 
contribute to the happiness of his people; he 
charged her to study the silkworm, and to try 
to utilize its threads. Si-ling-chi caused a great 
quantity of these insects to be collected, which 
she fed herself in a place destined exclusively for 
the purpose ; she not only discovered the means 
of rearing them, but still further the manner of 
winding off their silk and of employing it in the 
manufacture of fabrics.” 

Another French writer, M. Duhalde, in the 
“Description de la Chine," says*: “Up to the 
time of this queen (Si-ling-chi) when the country 
was only lately cleared aifd brought into cultiva- 
tion, the people employed the skins of animals 
as clothes. But these skins were no longer 
sufficient for the multitude of the inhabitants; 
necessity made them industrious; they applied 
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themselves to the manufacture of cloth where- 
with to cover themselves. But it was to this 
princess that they owed the useful invention 
of silk stuffs. Afterwards the empress, named 
by Chinese authors, according to the order of 
their dynasties, found an agreeable occupation 
in superintending the hatching, rearing, and 
feeding of silkworms, in making silk and working 
it up when made. There was an enclosure 
attached to the palace for the cultivation of 
mulberry trees.” Accompanying this descrip- 
tion is a fanciful picture of the Empress Si-ling- 
chi and her ladies gathering mulberry leaves for 
the silkworms, all clad in the most elaborately 
made and embroidered silken garments ! 

Si-ling-chi was in all probability a mythical 
person, a Chinese Ceres or goddess of the silk- 
worm ; her memory is held in great veneration 
by the Chinese, and special altars have been 
erected to her. In the olden times, however, it 
was the custom of the empresses, queens, and 
wives of the nobles of the land to personally 
superintend the culture of the silkworm ; and 
the work was probably undertaken by them in 
order to set an example of industry to the people, 
in the same way in which the Chinese emperor 
at the beginning of each year used with great 
ceremony to guide the plough with his own 
imperial hand, and cut^tfce first furrows, and sow 
the first seeds; so tiiat agriculture might be 
ennobled and the people encouraged to cultivate 
the land. Although sericulture is no longer 
the fashionable pastime for the great ladies of 
China, in the precincts of the imperial palace 
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there is a large court which is still called “ the 
road which leads to the place destined for the 
rearing of silkworms.” 

So much was thought of the culture of silk- 
worms in olden times that there were all sorts of 
laws and regulations concerning the industry. 
Tchin-iu, a governor of Kien-Si, commanded that 
every man in the district should plant fifty feet 
with mulberry trees; while under one dynasty 
every man was given twenty acres of land on con- 
dition that he planted fifty feet with mulberry 
trees. In the year 806 another monarch ordered 
that every acre of land throughout the country 
should have two faet planted with mulberry trees, 
and a little over a hundred years later the reigning 
emperor passed a law forbidding his subjects 
to cut the trees down. 

For a long time China held the monopoly of 
silk-making and exported it into many other 
countries, so that it became a source of consider- 
able wealth to the empire. So jealously was the 
secret of sericulture guarded, that it was for- 
bidden on pain of death to export silkworms’ eggs 
out Of the country, or to give to any one of another 
nationality any information as to the manner 
in which the silkworms were reared and the 
textures manufactured. In spite.of all this care 
the secret, as was inevitable, leaked out at last. 
Two adventurous Persian monks are said to 
have gone to China as missionaries, and after 
becoming initiated in the mysteries of silkworm 
culture they managed to obtain possession of 
some eggs; and concealing them in hollow canes, 
smuggled theig out of the country and conveyed 
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them to Constantinople. Here they started a silk 
industry, teaching the people the whole process 
of silk manufacture; and from these few silk- 
worms’ eggs has sprung the enormous industry 
that has spread practically all over the Eastern 
world. 

At the present day France is the chief silk 
manufacturing country. Each year 9,918,000 
pounds of raw silk is used by the French manu- 
facturers in turning out the silken fabrics, and of 
this amount of raw silk, France produces about 
one-eighth, the rest being imported from Italy 
and Asiatic countries. 

Britain unfortunately comes far behind in the 
manufacture of silk ; though formerly an extensive 
trade was carried on at Spitalfields, Coventry, 
Macclesfield, Dublin, and Manchester it has been 
practically killed by the treaty with France, which 
allows foreign silk to come into the English 
market duty free. 

The common silkworm ( Bombyx mort) that 
supplies the raw material from which most 
of the beautiful fabrics are made, very 
inconspicuous, dull-looking insect, with none of 
the gorgeous colours and markings which dis- 
tinguish other members of its family. It has 
been likened by a French writer to a humble 
workman toiling in a plain white blouse to 
produce luxurious array ‘for the favoured people 
of the world. 

The silk Moths belong to the Order Lepi- 
doptera, sub-Order Heterocera , or Moths, group 
Bombyctda. There are upwards of 400 species 
of known silk producers, but only six species of 
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Bombyx have been domesticated, the chief being 
Bombyx mori, the common silkworm. Ages of 
domestication have deprived the silk Moth of a 
great deal of its natural strength and power. 
The caterpillar has become passively docile, and 
will remain where it is placed as long as it is 
supplied with food, showing no inclination to 
wander away. The female moth has completely 
lost the use of her wings, and the male only 
uses his to flutter round his companion ; but it 
has been proved by experiment that if the moths 
are reared out of doors in a natural condition, 
after three generations the males regain their 
lost power and ha$e a strong, vigorous flight. 

The perfect silk Moth is about one inch in 
length, the female being slightly larger than the 
male. It is creamy or pale buff in colour, and 
the wings of the male are tinged with grey or 
pale brown. The head is large, and the antennae 
pectinated, or feathery, and are not so well 
developed in the female. The female silk moth 
is very sluggish, her sole business being to lay 
the eggs containing another generation of silk- 
worms. The eggs vary in number from 300 to 
700, and are about the size of a pin’s head. They 
are laid singly in little groups side by side, very 
rarely being placed one on Another ; when 
ejected they are covered with a glutinous fluid 
.which causes them to a'dhere firmly to the place 
|on which they are deposited. The egg-laying 
lasts for about three days, and soon after- 
jwards, her mission of life being accomplished, 
the moth dies. 

During their short life the males are very 
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restless little creatures, and flutter round the 
females with rapidly vibrating wings ; they re- 
main close to the spot on which they emerged 
from the cocoon, and do not long survive their 
mates. 

The eggs, when first laid, are a bright yellow 
colour, and soft and sticky to the touch ; they 
rapidly harden, and gradually change in hue to 
brown, then to reddish-grey, and finally to a 
slate colour. They remain thus from the 
autumn (when they are laid) until the spring of 
the following year is fairly advanced, when they 
assume a bluish tint, and then, through suc- 
cessive changes, pass from blue to violet, slate, 
yellow, and finally to an ashy white. 

The egg is now on the point of hatching, and 
is semi-transparent ; if examined with a pocket 
magnifying lens, a black spot and a brownish 
crescent may be seen within the envelope. The 
black spot is the head of the tiny caterpillar, and 
the dark crescent the minute body, which is 
already covered with fine hairs. 

When quite ready to emerge the larva gnaws 
its way out of the egg, and directly it is released 
from its prison attaches a fine silken thread to 
the nearest object at hand. The little creature 
is at first almost black, covered with hairs, and 
about a quarter of an inch in length. It rapidly 
increases in size until it has attained its full 
growth, when it measures about three inches 
long. 

During the period of growth the caterpillar 
moults, or casts its skin, four times ; after the 
first moult, which occurs when the silkworm is 
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five days old, it becomes grey in colour, and 
is much less hairy, while crescent-shaped mark- 
ings begin to appear on the second and fifth 
segments. After the second moult all the hair 
disappears, and the silkworm is perfectly 
smooth; with each succeeding moult it grows 
lighter in colour, until with the final casting of 
its skin it is almost white. 

The caterpillar stage of the silk Moth lasts 
for about eight weeks ; during all this time it 
feeds voraciously, except just before each moult, 
when it becomes lethargic and ceases to eat; 
and its skin becomes somewhat transparent and 
wrinkled, and changes to a yellowish tint. The 
silkworm then fastens a few threads to some 
projecting object within its reach and, slipping 
underneath them, begins to twist and writhe 
until the skin bursts, when in a short time it 
frees itself from its old garment, leaving it 
caught up in the silk threads. 

The period of moulting is a very critical one 
for the silkworm, which occasionally dies 
during the process ; when it has come safely 
through the moult it is in a very exhausted con- 
dition, and remains motionless for a short time 
in a state that has been likened to sleep. While 
in this torpid condition the silkworm assumes a 
very curious, characteristic position, with its 
head and fore-legs raised. 

When the silkworm is full fed and ready to 
change into a chrysalis, it ceases to eat, and its 
skin becomes yellow and transparent. It then 
begins to wander about looking for a convenient 
spot in which to pupate, raising its head and 
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fore-legs, and climbing up anything that comes in 
its way. The spot chosen, the insect proceeds 
to attach a few loose threads to any twig or leaf 
that may be within its reach, and produces the 
rough, tangled fibre that is called “refuse silk." 
When this is accomplished it begins to unwind 
a long, continuous thread of silk, moving its 
head from side to side and bending it backwards 
over its body so that the silk is disposed all 
round it, forming an oval-shaped cocoon, which, 
when completed, is about the size of a pigeon’s 

egg- 

The silk, when unwound, is 400 feet or more 
in length, and the remarkable 'energy displayed 
by the insect in unwinding this wonderfully 
long thread is interestingly described by M. 
Robinet as follows : “ The silkworm makes 
every second a movement extending over about 
five millimetres. The length of the thread being 
known it follows that the worm moves its head 
three hundred thousand times in making its 
cocoon. If it employs seventy-two hours at its 
work, it is a hundred thousand movements 
every twenty-four hours, four thousand one 
hundred and sixty-six an hour, and sixty-nine a 
minute, that is to say, a little more than one 
a second.” <- 

In about four days the cocoon is finished and 
the silkworm changes to ‘a pupa, remaining in 
this state from two to three weeks. At the end 
of this time the skin is ruptured, and the perfect 
moth is ready to effect its escape from its silken 
prison. This it does by moistening the cocoon 
with a liquid contained in a little bladder in its 
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head, this soaks through the silk and disunites 
the threads, so that the moth is able to push 
it head through them, and emerge without 
breaking the silk. 

The way in which the silk is formed is 
exceedingly interesting. Down each side of 
nearly the entire length of the silkworm’s body 
runs a silk-producing gland ; at the tail end of 
the insect these glands consist of fine tubes about 
the thirteenth of an inch in diameter, bent and 
twisted into a number of zigzags, which, when 
straightened out measure nine inches in length. 
Within these slender tubes the silky matter is 
formed ; it then passes on into the central portion 
ofithe glands, which are much enlarged, forming a 
kind of reservoir ; here the silk, which is then of 
a glutinous consistency, is stored. The glands 
then again become narrowed into two capillary 
tubes, which finally unite and become joined in 
a single, short canal opening into the mouth of 
the insect. As the silky substance passes from 
the reservoir down these tubes it gathers con- 
sistency, and forms two threads which unite at 
the juncture of the glands and pass out of the 
mouth of the silkworm as a single thread. As 
the thread passes down the final conducting tube 
it becomes imbued with a secretion poured upon 
it from two neighbouring glands, which acts upon 
it as a kind of varnish, giving the silk its brilliancy 
and water-resisting qualities. 

During the latter period of the larval state 
(while the silk is rapidly forming) the silk- 
worm’s appetite is simply enormous ; and it has 
been calculated *hat thirty grammes of eggs will 
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produce silkworms that, on the day before they 
cease to feed, devour as much in weight as the 
food of four horses ! 

Next in order to the silkworm, which is far 
and away the most important of commercial 
insects, comes the cochineal insect ( Coccus cacti) 
a member of a strange group of insects belong- 
ing to the Order Hemiptera. Several species of 
the Coccidce family are of considerable com- 
mercial value, while others do a great deal of 
harm to plant life. 

The life history of the Coccidae is very 
peculiar, and the male and female are so unlike 
each other in appearance that they might easily 
be mistaken for different species of insects. 

In the larval state the young Coccus look 
very much like tiny tortoises, and run actively 
about the plants on which they feed. When full 
grown the female, without undergoing any 
change of form, fixes itself to the plant by the 
beak, or rostrum ; and in this position it remains 
throughout the whole of its adult life, which 
lasts for several months, sucking up the juices of 
the plant, and becoming more and more swollen 
and shapeless, until it looks just like a little lump, 
or excrescence, on the tree, and is about the size 
of a plump currant. The male (which is much 
smaller than the female) in the perfect state 
possesses a pair of delicate, gauzy wings (the 
hind pair being represented by halteres), feathery, 
beaded antennae, and two fine caudal bristles 
which are twice the entire length of its body. 
Curiously enough, while the female spends the 
whole of her life is absorbing nourishment, the 
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male does not feed at all, its suctorial proboscis 
being quite rudimentary : its life, in consequence, 
is probably a short one, and its mission in life of 
propagating its species being accomplished, it 
soon dies. 

The metamorphosis of the male Coccus is 
very extraordinary, and unlike that of any other 
species of insect. The larva when about to 
change to the adult state becomes passive, and 
the transformation takes place beneath the scale- 
like larval skin, so that during the time it is a 
resting pupa its outward appearance is not 
altered in any way. When the metamorphosis 
is complete, the two long tail-hairs protrude 
from the hind part of the scale-like covering, and 
the insect emerges backwards with its delicate 
wings pulled up over its head. In a short time 
it adjusts its wings and flies away, leaving its 
old skin intact upon the plant. 

The female, without moving from her chosen 
spot, lays a quanity of eggs between her body 
and the plant to which she is fixed. As they are 
deposited her body gradually dries up, and 
finally becomes a mere shell completely filled 
with eggs. The insect then dies, and the young 
are hatched under the covering of her dead 
horny body, which serves then* as a shelter 
until they are ready to fare forth into the world. 

C. cacti, the species that produces the 
cochineal dye, is so called because it feeds upon 
the cactus plants. It is a native of Mexico and 
other warm parts of America, but has been 
successfully introduced into the Canary Islands, 
Java, Algeria and Australia, where the cochineal 
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industry is still carried out, although the intro- 
duction of aniline dyes has considerably lessened 
its value. 

The insects are reared in specially planted 
plantations of cactus. In the spring of the year 
a certain number of females are placed on the 
trees, where they deposit their eggs, and the 
resulting larvae spread all over the prickly 
branches, which in a short time become covered 
with stationary females. This generation con- 
stitutes the harvest, and when they have become 
swollen with eggs (the time when they are 
valuable for making the dye) they are scraped 
from the plants, collected on t’rays, and killed by 
being plunged into boiling water, or placed in a 
hot oven ; they are then thoroughly .dried in the 
sun and'pounded up into the well-known cochineal 
powder. 

C. lacca, another member of this strange 
family of insects, is the lac-insect that produces 
the substance from which shellac is made, and is 
much used in the manufacture of varnishes, 
cement, and as a stiffening medium. It also 
enters into the composition of sealing-wax ; 
while the brilliantly coloured lacquered toys, 
boxes, and ornaments made in China and India 
are coated with lac mixed with pigments. 

The lac -insect is a native of China, India, Siam, 
Borneo, and many of the islands of the Eastern 
Archipelago. It lives on the Indian fig tree, the 
jujube tree, and one or two -others. The female, 
afterthe manner of her species, fixesherself on the 
young sappy branches of the trees and begins to 
form round her a cell or cocotm of lac, with 
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which she soon becomes entirely covered with the 
exception of her sucking mouth, an aperture near 
the tail end, and two other openings for the 
admission of air. Opinions vary as to whether 
the lac is a natural secretion, or whether it is the 
resinous juice of the tree, which becomes altered 
in character by being sucked up by the insect 
after it has caused the sap to flow by piercing the 
bark. The small branches of the trees become 
quite encrusted with the lac, and are then cut 
off and the lac removed and converted into the 
shellac of commerce. 

The males also form a lac cocoon, but escape 
by the anal openiag on completing their meta- 
morphosis; and the young, which are hatched 
within the female cocoon, leave the lac cell in 
the same way. 

A species of the same family, C. manniparus, 
inhabits Mount Sinai and produces a kind of 
thick, red syrup by piercing the bark of the 
tamarisk trees on which it lives ; it is sweet 
and rather like honey, and is much eaten by the 
Arabs and the monks. The syrup overflows the 
branches and falls to the ground, where it forms 
into soft sweet cakes, called “ Mount Sinai 
Manna,” and it is supposed that this was the 
manna eaten by the Israelites, during their 
wanderings in the Wilderness. 

Yet another member »of the Coccidae (C. ceri- 
ferus) produces a remarkably fine, hard wax. It 
is found in China, where it lives principally upon 
the ash tree. The Chinese use this wax for 
candles, or to coat those made of inferior wax ; 
and for sizing t paper and textile fabrics. On 
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account of its high price this wax has never been 
introduced into England, but it is of considerable 
commercial value both in China and Japan. 

Among the Coleoptera a curious genus of 
beetles known as “ Vesicantia ” possess a medical 
value on account of the strong, irritant fluid they 
secrete. The Vesicantia are divided into two dis- 
tinct families, the Moloidce and the Cantharidce ; 
some species of the MoloYdae are used as vesicants 
and are commonly called “ oil beetles,” but the 
Cantharidas are more generally employed as 
blistering agents. 

The life history of most of the species of the 
Vesicantia family is very curious ; in addition to 
the usual metamorphosis these beetles undergo 
several supplementary changes, which have been 
called “hyper-metamorphosis” before arriving 
at the final stage of their existence and becoming 
perfect insects. We are indebted to that clever 
and indefatigable naturalist, M. Fabre, for. our 
knowledge of the ways of these remarkable 
insects. With untiring energy and patience 
M. Fabre studied the habits of Sitaris muralis 
(a member of the MoloYdae family) until he had 
discovered its complete life history from the egg 
to the imago. 

The eggs of the Sitaris beetle are laid in the 
summer-time near to the entrance of a gallery 
constructed by the hard-working little mason 
bee ; and in the course of a few weeks the larvae 
are hatched and crawl forth as tiny, elongated 
maggots, possessed of six legs each terminating 
in a sharp claw, while at the tail end their bodies 
are provided with two horny hoQks. 
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Instead of at once seeking for food after the 
usual manner of newly hatched insects, the Sitaris 
larvae remain in a torpid condition until the 
early spring of the following year. Then, when 
the male bees, who are always the first to appear, 
emerge from their galleries and sun themselves at 
the entrance of their cells, the motionless larvae 
at once awake from their trance, spring up, and 
cling to the hairy bodies of the bees with their 
grappling hooks ; there they remain firmly 
anchored for a short time, and then, when an 
opportunity occurs, transfer themselves to the 
females. As soon as the mother bee deposits 
an egg* in a cell *vell stored with honey, the 
parasitic larva of the beetle carefully slips from 
her body on to the egg floating on the sweet, 
sticky pool, and immediately tears it open and 
begins to devour the contents. For eight days 
the carnivorous little larva feasts and increases 
in size ; then, its first repast being quite finished, 
it at once proceeds to adapt itself to a new mode 
of life; its skin splits down the back and the 
larva wriggles out of it quite a different creature. 
It is now a soft, fat, white grub, and quite blind, 
while on its back a row of spiracles or breathing- 
holes have appeared. The grub rolls off the 
empty egg-shell, for which it has go further use, 
into the honey, and there it lies submerged with 
the exception of its back,»on which is situated its 
breathing apparatus. 

Here it lies contentedly sucking up the honey 
until all is gone, then the insect again changes 
its form and becomes what M. Fabre has called 
a pseudo-chrysalid ; it becomes lethargic, and 
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remains in this state throughout the winter, but 
with the return of spring it again casts its skin 
and reverts in appearance to the second stage 
of its varied existence. It no longer eats, 
however, and after a short time changes into a 
true pupa; then, after resting in this condition 
for about a month, it at last issues forth as a 
small, winged beetle, the whole process of its 
complicated transformation occupying two years. 

The Cantharidae also undergo hyper-meta- 
morphosis, but are generally parasitic on the 
eggs of grasshoppers and locusts. The insect 
at first is a thin, six-footed larva with a powerful 
pair of jaws, long legs, and a horny skin. The 
larvae are extremely active, and run hunting 
about until they find an egg-pod containing 
grasshoppers’ eggs. Directly a prize is found 
they rush upon it, and a furious fight takes 
place, each larva striving to get complete pos- 
session of the precious pod ; some of the larvae 
generally get killed in the melee and the victors 
then gnaw their way through the shell of the 
pod and greedily devour the eggs. After feasting 
for about eight days the larva is full fed ; it then 
casts its skin and appears as a soft, fat, white 
grub with short legs. Twice again the larva 
casts its skin #t intervals of first a week and then 
a few days ; after each moult the insect becomes 
fatter and its legs more rudimentary until, after 
the third time, it is a very fat, soft, legless grub. 
During all these changes it has fed continuously 
upon the eggs, but about a week after the final 
moult its appetite fails, and it buries itself in 
the soil and hybernates until the following spring 



INSECTS IN COMMERCE 145 

in the pseudo-chrysalis state. After its long 
rest the insect once more casts its skin and 
becomes an active larva. It no longer feeds, 
however, but spends a few days burrowing about 
in the ground ; it then changes into a true pupa, 
and after another short period of rest reappears 
transformed into a bright, active little beetle 
about four-fifths of an inch in length and of a 
beautiful green colour. 

The particular species of Cantharidae used 
for making ointment and blisters are natives of 
Spain, hence their popular name of Spanish fly. 
They are found principally on the ash, lilac, 
privet, and elder trees, on which they swarm at 
times in great numbers, betraying their presence 
by the strong, pungent odour they emit, which 
can be detected quite a long way off. 

The beetles are collected very early in the 
morning when they are torpid from the cold 
night air ; cloths are spread at the foot of the trees 
on which they are congregated, and the branches 
vigorously shaken to dislodge them. The cloths 
are then gathered up by the four corners and 
plunged bodily into a solution of hot vinegar; 
after this the Cantharides are thoroughly dried 
and packed in air-tight vessels. Great care has to 
be taken in collecting and preparing thy? beetles 
that they do not come in contact with the skin, 
as so powerful is the vesicant fluid they emit 
that it raises very painful blisters. 

Cantharides were employed in the art of 
healing at a very early date. Hippocrates is 
said to have administered it internally as a cure 
for dropsy, apoplexy, and jaundice, and Aretaeus, 
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a Roman physican who lived in the first century, 
is supposed to have been the first to use it in 
creating blisters. It is curious and interesting 
that this old-world remedy should still be in use 
in the twentieth century. 



CHAPTER VI 

POISON-FANG AND STILETTO 

E VERY one is more or less familiar with 
the form and sinister appearance of the 
Scorpion, with its large, claw-like pedipalps and 
long, jointed tail* terminating in its formid- 
able sting. Shunning the strong sunlight, the 
Scorpion lurks under stones and in nooks and 
crannies in the rocks, until the short dusk of the 
tropics gives brief warning of the approach of 
night. Then the Scorpion quits his hiding-place 
and sets forth in search of his prey, which consists 
chiefly of insects, spiders, and even the smaller 
members of his own family, running actively and 
pouncing with agility upon his victims. In this 
way the Scorpion is really a friend to man in 
helping in some degree to check the swarming 
insect life of the tropics, but unfortunately it has 
a bad habit of entering houses and hidj/Vg itself 
away in all sorts of undesirable situations, such 
as in the beds, under the pillows, and in shoes and 
boots, with startling and unpleasant results for 
the human inhabitants. Although the sting of 
the Scorpion is rarely fatal, it is extremely 
painful, and always attended with a certain 
amount of danger, as it is attended with general 
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constitutional derangements, the effects lasting 
for several days. When about to strike, the 
Scorpion suddenly straightens its tail and brings 
the point downwards with great swiftness. If 
cornered, the Scorpion will generally, show 
fight, jerking his tail and braridishing his claw- 
like pedipalps in a very threatening manner. 
Recent carefully conducted experiments have 
proved conclusively the incorrectness of the 
old statement that a Scorpion surrounded by a 
ring of fire would, recognizing the terrible fate 
about to overtake it, commit suicide by stinging 
itself on the head. When exposed to great 
heat, the Scorpion becomes 'greatly excited and 
agitated, jerking its tail about rapidly, showing 
every sign of extreme alarm and discomfort, and 
it is probably from these rapid movements that 
the popular idea of the creature committing 
suicide originated. Although of unlovely appear- 
ance, the female Scorpion is eagerly sought by 
the smaller males, who carry on their courtship 
with some amount of trepidation, for the lady 
has an uncertain temper, and may vent her 
wrath upon a too ardent wooer, even to the 
killing and subsequent sucking of his blood. 
Nevertheless, she is a model mother, watching 
over h&r offspring with the greatest solicitude. 

We shall find this same uncertain temper 
during courtship, and the subsequent maternal 
devotion, strongly developed in the Spiders. 
Indeed, for the onlooker, there are few more 
curious or laughable sights than the courtship 
of the common Garden Spider, though it is- no 
laughing matter for the amorous swain. The 
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males of the Garden Spider, as in many other 
species, are much smaller than the females, and 
their days of courtship and brief married life are 
of a most adventurous character. The bachelor 
Garden Spider, who is readily distinguished from 
the lady of his admiration by his smaller size and 
thinner and longer body, approaches her web in 
the most cautious manner. At first he will only 
venture to place one, or at most two, of his eight 
legs upon the outer threads of his lady-love’s web, 
retreating hurriedly should she make the least 
movement. Gradually gathering courage he will 
venture a little way on to the web, treading with 
the greatest caution, taking every step with an 
uncertainty of demeanour most comical to behold. 
Should the lady Spider be in coquettish mood, 
she will play with him coyly, permitting him to 
advance a little way on to the web, and then 
move her feet a step or two, just sufficiently to 
cause the nervous little male to beat a hasty 
and undignified retreat to the edge of the web. 
On the other hand, should she disapprove of 
his appearance, or consider his advances too 
pressing, she will make a sudden murderous 
dart at him, and should he not make good his 
escape, there is a fatal termination to his courting, 
the lady sinking her poison-fangs into Jlis body 
and quickly sucking him dry. Even the duly 
accepted lover has a Very nervous time of it, 
for the lady Spider generally kills and sucks the 
juices of her husband as soon as she finds that 
she has no further use for him. 

. The geometrical web of the Garden Spider is 
a very wonderful and beautiful object, consisting 
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of ^number of stout radiating lines, running 
from a common centre to a series of slightly 
stronger lines stretched between the various 
points of attachment, and crossed by a series 
of fine short lines which are woven in the form 
of a spiral starting from the centre and con- 
tinued to the outer margin of the web. When 
starting to built its snare, the Spider first of all 
forms the outermost or foundation lines, which 
are attached to various accessible points on the 
surrounding foliage, bridging over the inter- 
vening spaces by emitting a thread from its 
spinnerets and allowing it to be wafted to the 
nearest point of attachment by the wind. These 
foundation lines having been made strong and 
secure, the Spider next proceeds to weave and 
stretch tightly between them the radiating lines, 
which are all joined at the centre of the web. 
Then, finally, she proceeds to spin the delicate 
cross threads, starting from the centre and 
working in a spiral to the outer edge of the web. 
These threads forming the spiral differ entirely 
in character to the stouter lines forming the 
framework, for they consist of a slender silk 
thread covered with minute beads of a viscous 
substance, and it is these sticky threads that 
entangl^ani foold any unfortunate insect t£uat 
blunders into the web. Few objects are more 
beautiful than one of these webs, as seen in the 
early sunlight of an autumn morning, bejewelled 
with dew-drops which sparkle and flash back all 
the prismatic hues of the rainbow. One must be 
out early, however, to see this beautiful display, 
for long before the dew has evaporated from 
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the foliage, it has totally disappeared from the 
webs. It is obvious that so long as the web 
remains a conspicuous sparkling object, flashing 
bright points of light in the sunshine, no fly will 
approach or blunder into it, and Madam Spider 
must needs go hungry. Consequently, when 
she awakens from her slumber beneath some 
sheltering leaf on the edge of her snare, her first 
business is to prepare her web for the capture 
of her breakfast. Finding her web all sparkling 
in the bright morning light, she makes a sudden 
rush to its centre, and by a series of rapid move- 
ments sets every strand in rapid vibration, so 
that in a very fe’sy seconds every dew-drop has 
been shaken off, and the web, except from 
certain points of view, has become nearly 
invisible. She then returns to her shelter under 
the leaf, and keeping a couple of her feet upon 
the radiating lines of the web, so that she will 
feel the slightest vibration caused by the impact 
of an insect, patiently awaits events. It is not 
long before a large fly blunders into the web, 
and begins to buzz and struggle wildly ; in an 
instant Madam Spider is on the alert, and 
rushing upon her unfortunate victim begins to 
swiftly rotate him by the aid of her first and 
third pairs of legs, drawing out from her 
spinnerets, with the comb-like ciaws and 
bristles on her hind legs, a number of fine silken 
threads with which she quickly scathes her now 
helpless and rapidly revolving prey. In a few 
seconds she has the fly trussed up from head to 
foot in a dense silken covering, and then she 
calmly sinks her poison fangs into the quivering 



152 OUR INSECT FRIENDS AND FOES 

body of her victim and proceeds to suck him dry. 
The Garden Spider deposits her eggs, which 
number between seven and eight hundred, in a 
silken, oval-shaped cocoon. Infant mortality is 
very great amongst these Spiders, starvation and 
the attacks of other Spiders and insects being 
responsible for the death of hundreds, so that 
from each cocoon, though originally tenanted by 
some seven or eight hundred Spiderkins, but 
two or three individuals reach maturity. 

A very interesting and fairly common British 
Spider, frequently to be met with even in 
London gardens, is the little hunting Spider 
Salticus. This Spider is about a quarter of an 
inch long, with black and white markings upon 
the body and legs, and has a peculiarly alert 
appearance which renders it readily recognizable. 
During the summer, Salticus may be found 
running about, with cautious rapid movements, 
in the hot sunshine upon tree trunks, walls, and 
wood or iron palings. It leads a wandering life, 
building no snare for the capture of its prey, 
but stalking and springing upon its victims in a 
singularly cat-like manner. Salticus does not 
apparently place all her eggs in one basket or 
cocoon, like the Garden Spider, but constructs 
two or more cocoons of light texture which are 
in turn enclosed in a fairly thick-textured, white, 
silk cell formed in some crack in the bark of a 
tree, or in a cranny in a wall, or similar suitable 
hiding-place. 

The Wolf Spiders or Lycosidce, like the little 
Salticus, are wandering, predaceous Spiders, 
building no snare, but running down their prey. 
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Many of them are nocturnal in their habits, 
lurking under stones, fallen leaves, and crevices 
in the rocks and ground until the approach of 
dusk, when, like highway robbers, they issue 
forth to hunt down their victims. There is one 
British species which has the suggestive name 
of Lycosa piratica, and which certainly lives up 
to its name. It frequents marshy situations, and 
is so light that it can run on the surface of the 
pools without breaking through the surface film, 
and, taking full advantage of this peculiarity, the 
Spider adventures forth on the surface of the 
waters of the marsh like a bold pirate, seizing 
and sucking the bipod of any luckless insect that 
may come within its reach. One has only to 
watch the way in which these Spiders run down 
their prey and the ferocity with which they 
seize upon their unhappy victims, to realize how 
well deserved is their name of Wolf Spiders. 
Although so fierce in their hunting instincts, the 
female Wolf Spiders are remarkably tender 
mothers, displaying the most affectionate care 
for their offspring. The female Dolomedes is 
a good example of this maternal solicitude. She 
places her two hundred or more eggs in a rather 
rough-looking, globular-shaped cocoon which 
she carries about with her in her wanderings, 
holding it against the under surface of’ her body 
by means of her falce» and palpi, and to make 
it quite secure attaching it to her spinnerets by 
a few strong threads. When her young are 
about to emerge from the eggs, she spins a 
dome-shaped web or nest in the low-growing 
herbage, and under the shelter thus formed for 
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them, the newly hatched youngsters cluster, 
carefully guarded by their parent -until they are 
able to fend for themselves. Most famous of 
all the Wolf Spiders is the Tarantula, one of the 
largest of the European Spiders, that derives 
its name from Taranto, in the neighbourhood of 
which place it is very common. It was the bite 
of this Spider which was supposed to cause 
the curious dancing madness or mania called 
Tarantism, an epidemic, nervous disease of the 
Middle Ages, resembling in some respects the 
equally famous St. Vitus’s Dance. Although 
the bite of the Tarantula Spider is painful and 
may give rise to some fevqrishness or other 
disagreeable symptoms, its effects have been 
grossly exaggerated. 

The Crab-Spiders or Thomisidce are an 
interesting family, which have gained their 
popular name partly from their short bodies 
and large arms, partly from their crab-like way 
of running sideways and of simulating death 
when alarmed. Many of these Spiders are 
beautiful in colour, resembling the green of 
the foliage or the delicate tints of the flowers 
among which they lie in wait to capture their 
prey. One of these Thomisidae is fairly common 
in the New Forest, and may frequently be seen in 
the late spring and early summer on the flower 
spikes of the early orchis ( 0 . mascula), the un- 
opened buds of which its body closely resembles 
in shape and colour. The Spider remains abso- 
lutely motionless among the unopened rounded 
buds at the tops of the flower-spikes, awaiting the 
insects, chiefly species of bumble-bees, which visit 
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the open flowers lower down the spike in search 
of honey. When a bee alights upon one of the 
fully expanded blooms and thrusts its head 
forward into the opening leading to the honey 
nectary, the bud-like Spider suddenly becomes 
animated, and climbing quickly from its hiding- 
place, leaps down upon the back of the unsuspect- 
ing bee, and buries her poison fangs in the body 
of her victim'. The unhappy bee gives vent to 
a frantic buzz and struggles to escape, but 
the poison from the jaws of the Spider very 
rapidly takes effect, and in a few seconds the 
fight is over, and the Spider carries her victim 
down under the shelter of the lowest drooping 
flowers of the spike, and there at her leisure 
sucks the juices of her prey. When the early 
orchis has finished flowering, the Spider appears 
to betake herself to the flower-heads of the 
meadow thistle, hiding under the flower-head, 
and playing a deadly game of hide-and-seek with 
the various insects alighting upon the florets. 
Most of the insects alighting on the flower-head 
at once turn their head towards the centre, 
working from the outer florets inwards. Of 
this habit the Spider takes full advantage. 
Dodging round and round the base of the flower- 
head, she will from time to time very cautiously 
feel with her long arms the outer florets until 
she realizes, apparently by certain movements 
conveyed by them, that she has gained a position 
at the rear of the insect. Then, with a sudden 
rush, she springs upon the back of her prey, 
and sinks her needle-sharp poison-fangs into its 
body. Having overcome the struggles of her 
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victim, the Spider carries it down the flower 
stem to the ground, and after sucking it dry, 
once more ascends to the base of the flower-head. 
The young Thomisidae are great aeronauts, 
delighting on fine autumn evenings to gain 
some suitable starting-point such as the edge of 
a leaf or twig, and then allowing long threads 
of gossamer to float out from their spinnerets 
until a sort of gossamer air-raft or monoplane is 
formed, capable of bearing them away on the 
wings of the wind. In this way the little 
Spiderkins make quite considerable journeys 
through the air, and on their descent cover the 
hedgerows with their gossamer threads. 

The Malmignatte Spider, common in the 
south of Europe and the Mediterranean islands, 
particularly Corsica, has a very bad reputation, 
the effect of its bite upon a healthy person being 
said to cause considerable pain and fever, and 
even in some cases fatal results, though the 
latter statement needs authoritative confirmation. 
Unfortunately, people are only too ready to 
make the most rash and exaggerated statements 
about the evils resulting from the bites of 
Spiders, statements which, though they will not 
bear calm scientific investigation, yet catch and 
hold thtf popular ear, with the result that many 
of these creatures are still looked. upon as being 
dangerously venomous, ‘although they are pro- 
bably less harmful than fleas. The Malmignatte 
measures about half an inch in length, and is black 
in colour, ornamented with blood-red spots upon 
its abdomen. It preys upon grasshoppers and 
young locusts, sinking its fangs into the body of 
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its victim at the junction of the head and thorax, 
the poison injected from its fangs quickly causing 
the death of its prey. 

In the ^warmer parts of the globe many 
Spiders are found that are truly terrifying 
monsters to encounter. On tl^ great steppes 
and hot sandy deserts of Central Asia, Southern 
Russia, and Africa there dwells a great Spider, 
belonging to the same Order as the well-known 
“Harvest Spider,” with its little button-like 
body and extraordinarily long legs. This 
strange creature ( Galeodes araneoides) possesses 
a large, hairy body, somewhat pear-shaped in 
form, and a remarkably powerful pair of pincers, 
which are furnished with poison glands like 
those of the true Spiders. The two pairs of palpi 
are very long and leg-like, so that the Galeodes 
appears to possess five pairs of legs ; only the 
three pairs of true legs are used in walking, the 
two pairs of leg-like palpi being carried raised 
in front of the Spider to act as feelers. 

The Galeodes is nocturnal in its habits, con- 
cealing itself during the hours of day under 
stones or in pits that it digs in the ground, and 
coming forth at night to prowl about in search 
of prey. So powerful is this alarming creature 
that it seizes and devours bats, young Vats, and 
small lizards, and attacks Scorpion^ twice its 
own size, although in tfiese encounters it is not 
always the conqueror, as it sometimes happens 
that the Scorpion kills the Spider with its sting. 
The Galeodes are exceedingly pugnacious, and 
when two of them meet a battle royal usually 
takes place ; the Spiders fight until one of them 
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is killed, and the successful combatant then makes 
a meal of his-foe ! 

The bite of these Spiders is exceedingly 
venomous and causes great pain and local in- 
flammation, sometimes accompanied by severe 
headache and feinting fits, and even occasionally 
by temporary paralysis. To animals they do a 
great deal of harm, especially to sheep and 
camels, which are often bitten by the Spider in 
the feet, or in the body when the animals are 
lying down. In India many weird tales are 
told of these Galeodes by the natives, who 
regard them with considerable dread ; and some 
old writers go so far as to state that certain parts 
of India, that are now deserted, were once in- 
habited, but that the people were driven out .by 
the fear of these terrible Spiders ! 

Many of the Mygalidce, a family of Spiders 
chiefly found in the warmer parts of the world, 
grow to an immense size. Several species 
inhabit the Eastern hemisphere, where some 
measure as much as six inches in expanse. But 
it is in the warmer parts of America and the 
islands of the West Indies that these gigantic 
Spiders are most commonly seen, where they 
kill and devour all kinds of insects, and even 
small animals and birds. The Mygalidae have 
stout bodies and thick legs, and are covered 
with short, stiff hairs, which come off if the 
creature is handled and cause a very painful 
irritation of the skin. They differ very much in 
their habits ; some species live on the roofs of 
houses, where they make a closely woven web, 
of the thickness of fine muslin, in the thatch or 
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amongst the tiles. In the dusk these creatures 
come down from their dens and may often be seen 
crawling stealthily over the wall in the houses. 
The native AVest Indians, however, do not seem 
in the leastNalarmed by the incursions of these 
Spiders, and ^lr. Bates relates th/t while he was 
travelling in the region of the Amazon he once 
saw a huge, hairy Mygale being led about like a 
dog by some*Indian children who had fastene 4 a 
cord round its waist. 

Mygale avicularia is a frequenter of trees, and 
Mr. Bates, in his book, “ The River Amazons,” 
gives the following interesting account of its 
habits : " At Canneta I chanced to verify a fact 
relating to the habits of a large hairy Spider of 
the genus Mygale, in a manner worth recording. 
The species was M. avicularia, or one very 
closely allied to it ; the individual was nearly 
two inches in length of body, but the legs 
expanded seven inches, and the entire body and 
legs were covered with coarse grey and reddish 
hairs. I was attracted by a movement of the 
monster on a tree-trunk ; it was close beneath a 
deep crevice in the tree, across which was 
stretched a dense white web. The lower part of 
the web was broken, and two small birds, finches, 
were entangled in the pieces ; they weVe about 
the size of the English siskin, and I fudged the 
two to be male and female. One of them was 
quite dead, the other lay under the body of 
the Spider not quite dead, and was smeared with 
the filthy liquor or saliva exuded by the monster. 
I drove away the Spider and took the birds, but 
the second on^ soon died.” 
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Other species of Mygale live during the day- 
time under large stones, or in some crack or 
cranny where they are sheltered from the hot 
sun, and only come forth at night intent on evil 
deeds. A few burrow in the ground; Mygale 
Blondii makesYa broad tunnel about two feet 
long, in a slanting direction in the earth, and 
lines it completely with soft silk, and as sunset 
approaches, its wicked-looking head may be seen 
protruding from the mouth of its den on the 
watch for some hapless victim to pass that way. 

The " Trap-door Spiders ” are also members 
of the Mygale family ; many species inhabit the 
old world, but are considerably smaller than 
their foreign relations. These Spiders are very 
common in Southern Europe, and are interesting 
on account of the very remarkable dwelling they 
construct for themselves. Madam "Trap-door” 
first burrows a tunnel in the ground; this is 
generally a vertical shaft, and is beautifully lined 
with a silken tube. She then hollows out a 
chamber in the side of the shaft which first 
inclines upwards and then downwards, and in 
the doorway hangs a silken curtain, so as to cut 
it off from the main burrow and form an inner 
sanctuary, into which she can retreat should an 
enemy Invade, her domain. At the top of the 
main shaft the Spider fixes a lid or trap-door, 
made of particles of earth held together by 
several layers of silk, so that it is quite firm and 
strong. Sometimes this door exactly fits the 
mouthy of the tunnel, like a regular stopper, but 
in other cases it is merely a flap that lies on the 
ground, covering the entrance, and hiding it 
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from view. This door is attached to one side 
of the mouth of the burrow by a silken hinge, so 
that it always remains in position and cannot 
be pushed away by any clumsy creature that 
happens to bktaking a walk overhead. 

In the daytime the Spider r^jfts within her 
nest, but as evening approaches she ascends the 
shaft, pushes^up the trap-door, and cautiously 
takes a look all round ; if no enemy is in sight, 
she comes forth and prowls about in search of 
her evening meal. Should she be alarmed, 
Madam Trap-door beats a hasty retreat into 
her den, and firmly holds the door against all 
intruders by clinging to the underside, and 
holding on with her legs to the walls of the 
silken-lined tunnel. 

Some species of Trap-door Spiders do not 
make a second chamber in their burrow, and 
the doors will be found to vary so that they 
harmonize with their surroundings ; while some 
are composed merely of earth and silk, others 
have pieces of leaves, twigs, or moss woven 
into the upper surface, the better to conceal 
them from observation. 

The " Turret Spider ” of America is another 
very interesting species of burrowing spider. 
Above the entrance to her nest* she builds a 
little tower of dried sticks, moss, atfd earth, 
fastened together with silk. This remarkable 
structure is pentagonal in shape, and is raised 
about three inches above the ground. As there 
is no door to the turret, the Spider in all pro- 
bability erects it to prevent unwelcome visitors 
dropping in upon her unawares. 
m * 
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Although the wasp shares with the Spider 
the distinction of being generally shunned, and 
looked upon as exceedingly dangerous, it would 
be difficult to find two creatures tha$ differ more 
completely in their habits and jttiode of life. 
While the Spider, like some fabulous ogre, lurks 
within its snare, or hides its bloated-looking 
body in some crevice or cranny, lying in wait for 
any unwary insect which it may entrap and 
devour ; the wasp, like a fearless warrior, in 
uniform of black and gold, fares boldly forth, 
and openly attacks its enemies and victims with 
the sharp and deadly stiletto with which Nature 
has provided it. With dauntless courage many 
species of the wasp family will attack insects 
considerably larger than themselves, and which, 
in many cases, are capable of turning the tables 
on their intrepid little assailants. 

It is not, however, as a weapon of warfare 
that the wasp principally uses her sting ; chough 
swift to defend herself, she is really much more 
peacefully disposed than is generally imagined, 
and will rarely use her poisoned dart in an 
aggressive manner unless she is irritated or 
alarmed. It is chiefly as a means of procuring 
the necessary animal food for her young that the 
mother wasp uses her sting. 

The parent wasp feeds her offspring in much 
the same way as a bird feeds her nestlings. As 
soon as the larvae are hatched she flies off on 
a foraging expedition to hunt for suitable food 
for them. This consists principally of animal 
matter and a certain proportion of fruit pulp and 
honey. If fresh butcher’s m$at is available, 
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Vespa vulgaris does not disdain it, but will 
invade the kitchen, larder, or butcher’s shop, 
and, with her strong scissor-like mandibles, cut 
tiny scraps from the meat and fly off with the 
spoil. Mor^vpften, however, V. vulgaris provides 
her larvae with animal food 'Jh the form of 
dipterous insects which she pursues and kills 
with wonderful skill and ferocity. 

On a wafm, sunny day in late summer the 
little huntress may often be seen at work. 
Watch some sweet-scented flowering shrub, or 
clump of flowers over which the flies are hover- 
ing with drowsy murmur. Suddenly a wasp in 
search of game appears upon the scene, and 
darts with surprising swiftness upon a fly almost 
as large as herself; with a frightened “buzz” 
the insect flies off pursued by the wasp in much 
the same way as a hawk chases a small bird. 
Should the fly be finally captured, huntress and 
hunted fall together to the ground, where a 
furious struggle ensues, until the fly is at length 
dispatched by the repeated stab of the wasp’s 
sting. 

Having killed her quarry, the wasp generally 
proceeds to tear off the wings and cut up the fly 
with her strong, sharp mandibles, keeping only 
the softer and more nutritious parts, which she 
carries off between her feet. Sometimes, how- 
ever, the fly is taken intact to the nest, where 
the wasp makes it into a kind of fly paste before 
distributing it to the hungry larvae. 

Interesting as are the ways of the common 
wasp, the habits of the solitary wasps, or fossorial 
Hymenoptera, are even more remarkable and 
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fascinating. The solitary wasps are generally 
considerably smaller than their social relations, 
although in general appearance they are very 
similar. The mandibles, or jaws, are long and 
slender, and the tarsal claws are deeply toothed, 
forming perfdft little rakes. 'Pnere are no 
workers amongst the solitary wasps, and each 
female acts independently, constructing her nest, 
or burrow, and supplying her youfig with food 
without any assistance from her own kind. 

The Wall Wasp ( Odynerus parietum), or the 
“False Wasp” as it is sometimes called, is one 
of the commonest species of the solitary wasps ; 
during the months of June an£ July these active 
little creatures may often be seen busily engaged 
in making their burrows in sunny, hard-baked, 
clay banks, or old walls. They are pretty, 
graceful-looking insects with the usual black 
and yellow livery common to the wasps. The 
Odynerus excavates a small chamber in the clay 
or earth with the aid of its sharp jaws and comb- 
like fore-feet, and to this it attaches a tiny bent 
tube, made with some of the loose earth it has 
thrown out from the cell. This little tunnel 
forms the entrance to the cell, and is so exceed- 
ingly fragile that it falls to pieces at a touch, 
though it is strong enough to bear the light 
weight oftthe little Odynerus, who crawls back- 
wards and forwards through this entrance until 
her work is completed ; she then breaks up the 
little tunnel so that no trace of the entrance to 
the nest is visible. 

As soon as she has constructedacell, Odynerus 
starts off on a hunting expedition. She is very 
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particular in her choice of game, and darts 
rapidly backwards and forwards until her sharp 
eyes light upon the fat, soft-bodied larva of a 
beetle or butterfly. In an instant she pounces 
upon the unfortunate insect, stabs it with her 
poisoned dart, then firmly grasj^g her victim’s 
head with her jaws and clasping its body closely 
underneath her own with her legs, she flies off 
with it, deposits it in her burrow, and at once 
is off again in search of further booty. As many 
as fifteen or sixteen little caterpillars are caught, 
stung, and stored within the nest, where they 
lie curled up in the form of a ring, and piled up 
one on the top o& another. On the top of this 
heap of motionless larvae, the Odynerus deposits 
an egg, she then closes the cell and sets to work 
digging another chamber; generally three or 
four cells are formed side by side, and are all 
entered by the same little tunnel. When these 
are provisioned, and an egg laid in each, the 
insect destroys the tube and closes her burrow. 

The larvae stored within the cells by the 
Odynerus are not dead, as would naturally be 
supposed, but are paralyzed by the poisonous 
fluid which is injected into the wound made by 
the dart. By a wonderful inspiration of # instinct, 
the insect appears to know that the life of her 
future offspring depends on their being supplied 
with fresh animal food. If the cells were pro- 
visioned with dead insects, the larva of the Wall 
Wasp would find a heap of dried-up, decaying 
bodies, and as such food would be utterly un- 
suitable to the newly hatched, feeble maggot, 
the little creature would perish for want of 
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nourishment. To store live caterpillars in the 
cell would be equally fatal to the larva, which, 
even if it were not trampled to death by the 
imprisoned insects, would be quite mcapable of 
attacking lively food. The problenr the parent 
wasp has to facet therefore, is how to provide fresh 
(ie. living) fooir that will at the same time be 
incapable of harming her larvae. This difficulty 
she overcomes by piercing the nerve centres 
of her prey with her sting, so that the insect 
becomes paralyzed. While the active life is 
destroyed, vegetative life still* exists, so that the 
insects remain fresh until the young Odynerus 
is ready for its first meal, and yet is incapable 
of doing it any harm. 

Another species of Odynerus forms its 
burrow in the dry twigs of the brier, which 
it hollows out and divides into a varying number 
of cells, with a kind of cement composed of 
earth mixed with tiny stones. As each cell is 
completed the wasp stores it with provisions, 
deposits an egg, and seals it with the cement. 
The most curious fact in connexion with this 
species is that the egg that is last laid is the 
first one to hatch out, and the larva makes its 
escape from the cell, leaving the way clear for 
the next insect to emerge; and so, in regular 
order, the*' eggs hatch, and the perfect insects 
come forth, in the reverse order to that in which 
they were laid. 

Other solitary wasps make holes for the 
reception of their eggs in sandy banks or 
decayed wood, while a few species construct 
regular little nests of earth. Vespa coarctata, 
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a species that is rare in Britain but frequently 
to be found in Southern Europe, constructs 
a small globular nest of mud about the size of 
a hazel-nut. and attaches it to a wall, or stone, or 
to the stems of plants. 

The Spntgidce are a numerous and very 
interesting genus. Species of ^phegidae are to 
be found all over the world, but only one occurs 
in Great Britain. M. Fabre spent many years 
in studying the ways of these “sand wasps,” 
as they are often called, which .are fairly common 
in the south of France, and we are indebted in 
a great measure to him for our knowledge of 
the habits of these remarkable insects. 

In the sunny south of Europe a bright-looking 
insect ( Sphex flavipennis), with yellow wings and 
a red abdomen may be seen towards the end 
of July flying about in the sunshine, seeking 
for honey amongst the flowers, and generally 
leading a careless, vagabond existence; but as 
autumn approaches the Sphex begins to consider 
her responsibilities in life, and seeks a suitable 
situation in which to dig her burrow. A loose, 
sandy soil is her choice, and a low bank by 
the roadside is often the scene of her labours. 
The Sphex prefers a horizontal site for her 
excavations, and usually selects a flat spot on 
a sandy bank, though sometimes £he carries 
out her mining operations on the level ground. 

On a warm day in September little companies 
of Sphex flavipennis may be seen mining with 
characteristic zeal and energy, for although 
solitary in her habits as far as independence of 
action goes, the Sphex appreciates companionship 
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sufficiently to prefer to work in the vicinity of 
those members of her own tribe who are en- 
gaged in the same task as herself. 

Having chosen her site, the Sphex works 
away with a will, biting at the sou with her 
sharp mandibles, and raking the lojfee sand away 
with her claw-lVke tarsi, emitting all the time a 
high-pitched humming note, while her wings 
vibrate in a perfect frenzy of industry. As the 
tunnel gets longer the Sphex disappears within 
it, and little spurts of sand may be seen coming 
out of the entrance as the insect pushes out the 
loose soil behind her with her hind feet, in much 
the same way as a mole does when burrowing in 
the ground. Every now ancf then the Sphex 
emerges to dust her wings, or to take a short 
rest on an adjacent flower-head in the sun ; then, 
with renewed vigour, she sets to work again on 
her self-imposed task. So rapidly does the 
Sphex work that her excavations are generally 
complete in a few short hours ; then, after a 
critical inspection of her burrow, and a few final 
touches, she sets off in search of prey. .The 
game that S.flavipennis seeks is no helpless, soft- 
bodied larvae, such as the Odynerus captures, 
but a large cricket, possessing a pair Of pincer- 
like jaws'capable of biting and tearing its assail- 
ant, and formidable, club-like hind legs with which 
to kick and bruise. It is,tmoreover, considerably 
bigger than the courageous Sphex, who, never- 
theless, attacks the cricket with extraordinary 
daring and ferocity. The aim of the dauntless 
Sphex is to turn the cricket over on its back, 
and this, after a terrific struggle, she generally 
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succeeds in doing; then, having gained the 
advantage in the fight, she at once proceeds to 
put an end to the struggles of her victim by 
stinging it* into helplessness. M. Fabre, who 
several time^ watched a Sphex attack a cricket, 
describes her mode of procedure in the follow- 
ing graphic manner: “The Murderess soon 
makes her arrangements. She places herselt 
body to body with her adversary, but in a re- 
verse position, seizes one of the bands at the 
end of the cricket’s abdomen, 'and masters with 
her fore-feet the convulsive efforts of its great 
hind thighs. At the same moment her inter- 
mediate feet squeeze the panting sides of the 
vanquished cricket, and her hind ones press 
like two levers on its face, causing the articu- 
lation of the neck to gape open. The Sphex 
then curves her abdomen vertically, so as to 
offer a convex surface impossible for the 
mandibles of the cricket to seize, and one 
beholds, not without emotion, the poisoned 
lancet plunge once into the victim’s neck, next 
into the jointing of the two front segments of 
the thorax, and then again towards the abdomen. 
In less time than it takes to tell, the murder is 
committed, and the Sphex, after setting her dis- 
ordered toilette to rights, prepares to carry off 
her victim, its limbs still quivering in. the death 
throes." Grasping the 'cricket firmly with her 
jaws, and holding it close against her own body 
with her legs, the Sphex rises with her heavy 
burden into the air and conveys it to her burrow 
by a series of short flights. When within a 
short distance of her goal she alights, and 
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completes the last part of her journey on foot, 
dragging the cricket over the ground by one of 
its long antennae, which she holds between her 
jaws. t 

M. Fabre several times witnessed the manner 
in which the cricket was overcome by the 
Sphex by providing himself with a supply of 
live crickets, and substituting them for the 
paralyzed insects that the Sphex had dragged 
to her burrow. The substitution of the active 
for the paralyzed insect was easily accomplished, 
as the Sphex has a curious habit of leaving her 
prey on the threshold of her burrow, while she 
goes down alone on a visit of^ inspection before 
finally pulling it down to the chamber she has 
prepared for its reception. 

In every case, M. Fabre asserts, the Sphex 
stabbed the cricket three times, and always ex- 
actly in the same places. Once in the neck, once 
behind the prothorax, and once near the top of 
the abdomen. Now, the cricket possesses three 
nerve centres, each centre animating a pair of 
the insect’s feet, and it is these three separate 
nerve centres that the Sphex pierces with her 
sting, and paralyzes by the injection of the 
poisonous fluid ! 

That* an insect should know exactly in what 
parts of her victim the three nerve centres are 
situated, and use this* knowledge in such a 
scientific manner to secure suitable food for 
her young, appears almost incredible, and 
seems to endow the Hymenoptlra with an 
intelligence equal to that of human beings; 
yet the same insect will in other ways display 
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the most complete stupidity. M. Fabre’s patient 
experiments tend to prove, that the insect is in 
reality actuated almost wholly by an instinct 
that compdls her to a certain course of action, 
which she follows blindly without reasoning in 
any way. * 

Taking advantage of the S$hex’ invariable 
habit of leaving her prey on the threshold of her 
burrow while she goes down into it alone, M. 
Fabre on several occasions moved the motionless 
cricket further away from the entrance. On 
returning from her visit of inspection, and 
finding that her quarry was not where she had 
placed it, the insact promptly dragged it back 
again to its former, position, and then again left 
it while she went down into the burrow a second 
time. No less than forty times was this trick 
played upon the same Sphex, and forty times 
did she patiently drag the cricket back again and 
leave it at the entrance to the burrow while she 
went below alone. Never once did it occur to 
the Sphex to take the cricket straight down into 
the cell without paying this preliminary visit! 
On another occasion M. Fabre observed a Sphex 
busily closing the entrance to her burrow ; with 
the aid of his knife he cleared out the stqpped-up 
gallery, carefully removed the motionless prey 
and the precious egg from the cell, and watched 
to see what the Sphex would do. I will give his 
observations in his own words: “Finding the 
entrance open, she entered and remained some 
moments, then came forth and took up her work 
where I had interrupted it, beginning to stop 
the entrance conscientiously, sweeping the dust 
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backward, and transporting sand grains to build 
them with with minute care, as if doing a useful 
work. The orifice being thoroughly blocked, 
she brushed herself, seemed to give*a glance of 
satisfaction at her work, and finally flew off.” 

Now, as the Sphex had gone down and 
inspected the ^olated cell, she must have seen 
that it was empty, and yet she acted exactly 
in the same way as she would have done had 
the egg and the provisions been safely within. 
The experiments tend to prove that the insect’s 
actions are purely automatic and instinctive, one 
act following another with the regularity of 
clockwork. First, the Sphex makes her burrow ; 
secondly, she provisions it ; thirdly, she lays an 
egg; and lastly, she closes the burrow. The 
first, second, and third acts having been per- 
formed the Sphex is impelled to continue with 
the fourth and last act of closing her burrow, 
even when it is an utterly useless and futile 
proceeding. 

On one occasion, however, M. Fabre chanced 
upon a colony of S. flavipennis in which a few 
solitary individuals acted as though they did 
possess a certain degree of reasoning power, 
by taking their prey straight down into the 
burrow without leaving it on the threshold, after 
it had been removed several times. 

When the Sphex has furnished a cell with 
sufficient provisions, generally three or four 
crickets piled one on the top of another, she lays 
an egg. This is not deposited anywhere in a 
haphazard fashion, but is invariably placed on 
one particular spot — the cricket’s breast, not 
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exactly in the middle, but slightly to one side 
between the first and second pairs of feet. This 
is a precautionary measure on the part of Mother 
Sphex, as ig that position her larva is practically 
safe from harm ; as the paralyzed cricket still 
retains some ppwer of movement in those parts 
that have not been punctured by the poisonous 
dart Should the larva, on emerging from the 
egg, bite the cricket in an unaffected part, a 
convulsive movement might dislodge the little 
creature, which, too feeble to climb again 
on to the cricket, would perish for lack of 
nourishment. 

Two or three chambers are hollowed out side 
by side, and wlfen the last one has been 
provisioned and an egg laid, the Sphex closes 
the burrow securely by brushing back into the 
tunnel the loose sand she had scraped out, and 
smoothing it over so that all signs of her labours 
are effaced. The Sphex makes nine or ten 
burrows, and lays altogether about thirty eggs ; 
then, her task being finished, she flies away to 
revel once more in the sunshine, and lead a 
light-hearted, careless existence for the remainder 
of her short life, which comes to an end with the 
summer days. 

The egg hatches in two or three dafys’ time 
after it has been laid, and the 'feeble larva at 
once begins to feed on the feast provided for it. 
It grows rapidly in size and strength, and in 
about a fortnight’s time has devoured all the 
crickets, leaving only the tough, horny skins, 
feet and heads. It then sets to work to spin 
a cocoon, in which it rests while its wonderful 
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transformation is taking place. This cocoon is 
a very remarkable structure. The pupa is con- 
tained in an elastic, silken case lined with a 
purplish, metallic varnish ; this is Enclosed within 
another covering of a felt-like substance, reddish 
in colour and fitting the inner qase loosely, so 
that it is somefvhat wrinkled. Outside this is 
a loose, rough network of coarse threads, mixed 
up with crickets’ feet and skulls, Und particles 
of earth and sand In this elaborate case the 
insect rests nine months, passing through 
wonderful changes from larva to pupa, pupa 
to nymph, until it finally bursts its bonds and 
escapes as a perfect insect, ^t then pushes and 
bites its way through the sealed gallery and flies 
off into the sunshine. 

It is a curious fact that as far as can be 
ascertained, all the Sphex hunt some species of 
Orthoptera ; Sphex occitanica, an inhabitant of the 
south of Europe, selects the ephippiger of the 
vine as her prey, an insect many times larger 
and heavier than herself. 

Sphex occitanica is really solitary in her habits, 
and invariably makes her nest in some spot 
where she is quite by herself, in soft, loose 
ground under the shelter of a projecting rock 
or stone, or in an old, crumbling wall. She 
reverses t,he methods of Sphex flavipennis, and 
first catches her prey, then digs her burrow in 
the nearest available spot. Only one ephippiger 
is stored in each cell, and the Sphex drags it to her 
burrow by one of its long, thread-like antennae. 
Seizing this in her mandibles, she hauls the 
heavy, paralyzed insect along on its back, 
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straining and pulling in much the same way as 
a horse that is harnessed to a heavy load. 

An even more remarkable victim is chosen 
by another fhember of the Sphegidae family 
( Chlorion compressum), inhabiting some of the 
islands in th§ Indian Ocean. This beautiful 
little Hymenoptera preys upor^the cockroaches 
that infest the islands, and is often seen hunting 
up and dowfi the roads and gardens in search of 
these unwieldly and offensive creatures. 

Another genus of sand Wasps, the Ammophila, 
invariably stores its nest with caterpillars, which 
it paralyzes in the usual way with its poisoned 
dart. Ammophila sabulosa, the British Sand 
Wasp, fairly common in England as well as on 
the Continent, is a striking-looking insect nearly 
an inch long, with a red band round the 
abdomen. It is very slender, and its abdomen 
is attached to the thorax by a thread-like petiole. 
The Ammophila digs a vertical shaft in light, 
sandy soil, about two inches long, the bottom of 
which she enlarges to form a single cell. Should 
her excavation be interrupted by bad weather, 
the Ammophila closes the entrance to her bur- 
row with a small flat stone, and waits to 
continue her labours until the sun shines again. 
When the burrow is finished, |he Ammophila 
always closes it with the little ston$ while she 
is away on a hunting excursion, but when 
sufficient provisions have been stored, and an 
egg laid, the entrance is finally sealed in the 
usual way, with the loose earth and sand that 
the insect has thrown out in making her nest. 

Every species of these “ solitary wasps ” has 
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its own particular prey ; while some hunt cater- 
pillars, others attack beetles, flies, aphides, 
spiders, and even bees. Philnnthus apivorus , a 
species found in the south of England, pro- 
visions its nest in this cannibalistic manner 
with a victim belonging to its ,own order of 
Hymenoptera. ^ Lying in wait amongst the 
flowers that the bees frequent in search of 
honey, Philanthus darts upon her*prey, stings 
it in the abdomen, and triumphantly bears it off 
to her cell. Perhaps the boldest and most 
intrepid of all the hunting Hymenoptera, how- 
ever, is Pelopceus spirifex, a native of France, 
who selects quite large spiders for her prey. 
Having marked down a largf, fat-bodied spider 
in her web (herself on the lookout for prey), 
Pelopaeus cautiously approaches,, so that she 
may take the spider unawares ; then with a 
sudden dash she darts in and attempts to sting 
the spider in the body. Should the wasp suc- 
ceed, the spider is at once placed hors de combat, 
but if the latter is on her guard a terrific 
battle takes place, the wasp trying to sting 
the spider, who manoeuvres to handicap her 
enemy by entangling her in her threads. The 
Pelopaeus, by her dash and daring, generally 
succeeds' in surprising and overcoming the 
spider, although it occasionally happens that 
the huntress herself becomes the victim, and is 
devoured by the spider. 

The Scolia, a genus closely allied to the 
Sphex, varies the methods employed by most of 
her near relations, and neither makes a nest or 
digs a burrow ; but prefers to find a cell already 



POISON-FANG AND STILETTO 177 

made in which to deposit her eggs. Most 
species of Scolia are very large, and have ex- 
ceedingly strong mandibles and particularly 
spiny legs.- They inhabit Italy, Spain, North 
Africa, and some parts of France. The Scolia 
prefers the lanvae of certain large beetles as 
food for her future offspring; ficolia flavifrons 
chooses that of the Rhinoceros beetle, Oryctes 
nasicomis, a huge, lethargic insect that lives in 
galleries under the bark of rotten oak trees, or 
in heaps of tan. The Scolia searches up and 
down the decayed trunk of a tree, until by some 
means she discovers that the larva of the beetle 
is under the bark.. She then digs down until 
she reaches it, stings it into .insensibility, and 
lays an egg, which she glues to the larva’s body 
with a special, natural secretion. In two or 
three days the Scolia larva hatches out, and at 
once begins to gnaw a hole in its victim. It 
steadily continues to devour the beetle larva, 
growing bigger and bigger in the process, until 
the whole of the insect is. consumed with the 
exception of the tough skin, which the young 
Scolia by this time almost fills. Inside the skin 
the larva now spins its cocoon, so that the 
Oryctes larva not only furnishes the voracious 
little creature with food, but afterwards forms a 
cradle in which its devourer passes the pupal 
state. 

The wonderful industry displayed by these 
insects, and the instinct that impels them to 
provide living food for the young they will never 
see, is truly remarkable, especially as in the 
adult state they exist wholly on the nectar of 

N 
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flowers, or the sap or gum of trees. Bembex 
rostrqta, however, is an exception to the general 
rule, although she hollows out a burrow and 
places an egg and suitable provender within it, 
she does not then altogether abandon it, as do the 
majority of her kind. The Bembex makes her 
burrow in finp, shifting sand, of so light a 
nature that when she comes out of the narrow 
tunnel the sand falls in behind hfer and closes 
the entrance. A winding, narrow passage, from 
eight to twelve inches long, leads down to firmer 
soil, and here a chamber is roughly excavated 
so that the walls are firm enough not to cave 
in and bury the worker or the future larva. In 
this chamber the Bembex places a very meagre 
ration, consisting of a small fly ; she then lays 
an egg, and leaves the burrow, which automati- 
cally closes after her by the falling in of the 
sand. She then scrapes and smooths the sand 
over the entrance with the greatest care, so that 
all trace of the tunnel may be concealed, and 
flies off, in all probability to construct other 
chambers and furnish them in the same way. 

In about three days’ time Mother Bembex 
returns, bringing with her a further supply of 
food in the shape of another fly. Without the 
slightest hesitation she flies straight to the spot 
where her nest lies hidden, lightly scrapes the 
sand with her fore-feet", pushes it away with her 
head, and dives below to the underground 
chamber. There she finds that the young larva 
(which had hatched out from the egg about 
twenty-four hours previously) has already 
finished the first meal she had, provided for it, 
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and is quite ready for a second, and this time 
a larger, fly. For a whole fortnight the little 
Bembex flies backwards and forwards bringing 
food to the larva; her visits to the nest be- 
coming more and more frequent as her charge, 
and its appetite, grows larger. Altogether the 
Bembex catches and carries to gie nest as many 
as sixty or seventy flies; then, the larva being 
full fed and refusing any more food, she departs 
for the last time, leaving her offspring to weave 
its cocoon, and undergo its metamorphosis. 

The Bembex does not paralyze her prey, 
after the manner of her allies, but kills it out- 
right ; probably because, as the victim is to be 
devoured almost afconce, there is no occasion to 
employ the more scientific method of preserving 
it alive. 

Curiously enough, this huntress of Diptera is 
herself victimized by a species of the very order 
of insects that she persecutes. Several small 
species of flies belonging to the genus Tachina 
are parasitic upon the mining Hymenoptera; 
and the Miltogramma of Fabre, a minute, dull- 
coloured species with large red eyes, is especi- 
ally dreaded by the Bembex. If when bringing 
food to her larva she sees any of these tiny 
parasites near her burrow, the Bembex displays 
every sign of alarm ; she is afraid to alight, but 
hovers uncertainly over the entrance, emitting 
a low, plaintive hum. Meanwhile the flies, 
generally three or four in number, wait in a 
motionless attitude upon the ground ; their 
bright eyes steadily fixed upon the spot that 
hides the entrance to the subterraneous chamber, 
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in which the larva lies. Presently the Bembex 
drops to within a few inches of the ground, 
instantly the flies rise and take up their posi- 
tion in a line behind her, awaiting the moment 
when she will enter her burrow. Sometimes 
the Bembex will manoeuvre about over the 
ground trying to shake these troublesome pests 
off, but with quiet persistence they follow her 
every movement, always keeping exactly the 
same distance from her. Sometimes the perse- 
cuted insect rises and flies off again with her 
prey, then the flies drop to the ground, take up 
their former positions, and patiently await her 
return. At length, her patience exhausted, the 
Bembex makes a sudden dart for her burrow. 
The moment she pushes her head into the sand 
the flies close in upon her, and with lightning 
rapidity, those that are nearest, deposit their 
eggs upon the prey that the Bembex is carrying 
down to her larva 

In this way the Bembex herself introduces 
the eggs of the parasites into her burrow, and 
sometimes as many as ten dipterous larvae have 
been found in a cell in company with its lawful 
owner. Strangely enough the Bembex never 
attempts to destroy or eject the intruders, 
but philosophically accepting the burden forced 
upon her, ‘tries to feed all the larvae she finds in 
her nest regardless of their parentage. In the 
end, as it is quite impossible for the Bembex to 
bring enough food to satisfy so many hungry 
mouths, her own larva perishes for lack of 
sufficient nourishment, or it sometimes hap- 
pens, if the supply of food is .very short, that 
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the little parasites fall upon their host and 
devour it ! 

The solitary bees are quite as interesting in 
their ways as the solitary wasps, which they 
resemble in their habits of constructing nest's, 
and storing them with provisions for their future 
offspring. The food that the bees provide, how- 
ever, is of a totally different nature ; as throughout 
their lives they are vegetarians. The perfect 
insects feed entirely upon the nectar of flowers, 
but the larvae, who require a more substantial 
diet, are supplied by Mother Bee with a cake of 
pollen mixed with honey. Some solitary bees 
burrow in the ground after the manner of the 
Sphegidse; someVpiine in wood, old walls, or 
stems of plants ; while others make nests of clay 
and earth, and affix them to walls, stones, or 
trees. 

The Mason Bee, Chalicodoma muraria, makes 
a nest qf gravel and small stones, which she 
cements together into a hard mass with a kind of 
mortar made of dry earth mixed with saliva. 
The Chalicodoma (whose name signifies “ stone 
house ”) starts her building operations about the 
beginning of May, soon after she has emerged 
from her cell as a perfect insect. §he first 
chooses a spot on a sunny wall, or a large stone 
on the ground suits her admirably, and then flies 
off to collect building materials. Having found 
some nice dry earth she takes up a few grains in 
her mandibles and works them up into a little 
pellet of mortar with her saliva. This is firmly 
fixed on the wall or stone by the industrious 
little mason, tq form the foundation of the nest, 
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and she flies backwards and forwards bringing 
little pellets of mortar, small stones, and 
particles of gravel which she works into the 
structure with her mandibles and fore-feet until 
a cell is completed. The bee then varies her 
labours by collecting pollen and honey from the 
flowers. These jhe mixes into a cake, inside the 
cell; first she puts her head in and disgorges 
the honey from her bag, and then 'she goes in 
backwards, and brushes the pollen from the 
under surface of her body with her two hind 
feet. Every now and then, when she has added 
some more honey and pollen to the store, she 
stirs it together into a mass with her mandibles ; 
then when the cell is about haftf full of this sweet 
food, she lays an egg on the top of it and closes 
it up. Several cells, varying in number from six to 
twelve, are made close together, and then the bee 
builds a thick roof of mortar over them all, so 
that the nest when finished looks like a lump of 
mud stuck on the wall. 

The Chalicodoma do not always build new 
nests, but often economize labour by utilizing 
the more or less broken-down old ones, that 
remain attached to the walls. These the bees 
thoroughly clean and repair, clearing out the 
remnants of old cocoons that still hang on the 
walls, and. stopping up all cracks with a little 
fresh mortar. Sometimes it happens that a 
Mason Bee on the look-out for an old nest, or a 
suitable site on which to construct a new one, 
comes upon a nest belonging to another bee, and 
endeavours to annex it This the rightful owner 
naturally resents, and a fierce fight takes place 
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between the rival bees until one of them is 
driven off. 

Chalicodoma muraria belongs to the genus 
Ostnia. The male and female are very unlike 
each other in appearance, and might easily be 
mistaken for different species. The male insect 
is much the smaller of the two, and is russet-red 
in colour, while the female is a Deautiful velvety 
black, with Hark violet wings. Like all the 
Osmiae, the Mason Bees collect pollen on the 
underside of the abdomen, which is covered with 
stiff, backward-directed bristles, taking the 
place of the pollen-collecting hairs with which 
the legs of most bees are provided. 

The Osmiae shW considerable diversity in 
their nest-building habits ; a small species called 
Chelostomes make their galleries in old straw; 
they have very long and notched mandibles, 
with which they cut into the straw, and after 
cleaning it thoroughly out the bees make little 
cells with mortar within the slender tube. The 
thatched roofs of old country cottages, granaries, 
and barns are sometimes crowded with the 
galleries of this hard-working little insect. 

Osmia auruknta cleans out the dried twigs 
of brambles to form galleries for her celjs. The 
Horned Bee (Osmia bicornis) is th£ most common 
British species, and is easily recognized by the 
two little horns that project from the front of its 
head. The female alone is adorned in this way, 
the male being a much less conspicuous looking 
insect The Horned Bee varies her nest-building 
habits with the locality in which she finds herself ; 
in sandy districts she burrows in banks and cliffs, 
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but where the soil is of a clayey nature she 
chooses decaying trees, particularly willows, in 
which to build her nest. Two other British 
Osmiae make their nests in the empty shells of the 
common snail, building their little cells, of well- 
masticated vegetable fibres, withip the whorls. 

The Megachile, or Leaf-cutting Bee, is a small 
black insect, with a patch of white down on its 
head, and a few reddish hairs on ttte thorax, the 
first three segments of the abdomen are also 
ornamented with white down. The Leaf-cutter 
makes a tunnel in earth that is fairly firm and solid, 
first working downwards for a few inches, and 
then continuing in a horizontal direction until a 
gallery of considerable leng^i is formed. She 
then flies off to the nearest garden, and selecting 
a leaf on a rose bush, she cuts out a large piece 
with her long, four-toothed mandibles, as neatly 
as if it had been snipped off with a sharp pair of 
scissors. Ten or twelve pieces of varying shapes 
are cut from the rose-leaves, and carried by the 
bee to her burrow ; where she twists and folds 
them, and fits one within the other, to form a 
compact, little green chamber about the third of 
an inch long, and rather like a thimble in shape. 
When the cake of honey and pollen is placed 
inside th*e tiny rose-leaf cell, and an egg laid, the 
Megachile closes it with a circular piece of leaf 
that exactly fits the opening. Three, and some- 
times four of these circular pieces are carefully 
fitted one over the other, and pressed firmly 
down before the bee considers it quite safe and 
secure. Eight or ten little cells are usually con- 
structed, one fitting into the other, so that they 
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look rather like a long sleeve, or a lot of little 
thimbles fitting closely one against another. 

Three hundred species of Megachilidae are 
known to exist, and they are to be found in nearly 
all parts of the world. They all make their 
burrows in th$. earth or in wood, and line them 
with cuttings from leaves or petals of flowers. 
The Poppy Bee {Anthocopa pafaveris ), called by 
Rgaumior tile “Upholsterer Bee,” chooses the 
common scarlet poppy with which to line her 
nest. She makes her burrows in dry, sandy 
soils, and pounds and presses the sides to make 
them hard and lasting. She then lines the cell 
completely with pieced of delicate, bright red 
fabric, cut from the\petals of the poppy ; pressing 
and smoothing each piece with her head and feet, 
so that there are no folds or creases, and finally 
folding in the loose ends of the lining so that no 
grain of sand can fall into the cell. 

One of the largest of the mining Hymenoptera 
is the Carpenter Bee {Xylocopa violacca). It is an 
exceedingly handsome insect with a velvety 
black body and beautiful violet-coloured wings. 
The Xylocopa inhabits the south of Europe, and 
is found in some parts of Germany. The female 
constructs her nest in dead trees or old wooden 
posts ; with her powerful mandibles she gnaws 
straight into the wood for a short distance, and 
then works downwards until she has bored a 
tunnel that is often as much as a foot in length 
and half an inch in diameter. In this the 
Carpenter Bee forms about a dozen cells, 
dividing one from another with a paste made 
from the fine sawdust moistened with her saliva. 



CHAPTER VII 

t 

INSECTS AND FLOWERS-*THE RO- 
MANCE OF PLANT FERTILIZATION 

T HE intimate relations which exist between 
flowers and insects form a theme of 
absorbing and unending interest. It is a subject 
which offers a wide field fa t observation and 
investigation, and is one which richly rewards 
the investigator, bringing him intimately into 
touch with the complexity of the web of life, and 
revealing to him the wonders of adaptation and 
natural selection. From the opening of the first 
flowers of spring until the cold winds* of 
approaching winter scatter the last petals to the 
ground, there is an unbroken sequence of 
subjects from which we may gather illustra- 
tions of how the colours and forms of the wild 
flowers foave chiefly been brought about, by an 
unconscious natural selection exercised by the 
insects that visit them, and of how, through the 
agency of these insect visitors, the flowers gain 
the great advantage of cross-fertilization. 

With the coming of spring and the re- 
awakening of plant and insect life, every country 
ramble that we may take will afford us an 
opportunity of observing the way in which the 
1 86 
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insects visit the flowers and obtain the honey 
and pollen from them. Let us on a warm 
spring morning enter a copse in search of 
Primroses. * The fragrance of the delicate yellow 
blossoms is carried to us on the gentle breeze, 
and everywhere, we hear the busy hum of insect 
life. Perhaps as we gather our nosegay, there 
comes back to us the happy meiribry of a similar 
excursion made in Our childhood days, and of 
how we sought for the two kinds of Primrose 
blossoms which we called respectively pin-eyed 
and thrum-eyed Primroses. Seeking them once 
more, we quickly realize that the two types of 
blossom are never to be found on one plant, 
but that each beart. but one form of flower. In 
the pin-eyed flower, only the little round stigma 
is visible at the top of the tube, the stamens 
being hidden halfway down inside the flower- 
tube. In the thrum-eyed blossom, on the other 
hand, only the stamens are visible at the top of 
the corolla-tube ; while the short-styled stigma 
only reaches to the same position as the stamens 
in the pin-eyed flower. 

Now as we examine these two types of 
flowers, the fact is born in on us that while the 
pollen from the stamens of a thrum-eyqd Prim- 
rose might fall down the tube qpd lodge upon 
the short-styled stigma within, it is obvious that 
the pollen from the stamens of a pin-eyed flower 
cannot get up to the top of the tube on to the 
long-styled stigma. How, then, does the pin- 
eyed flower become fertilized? Let us watch 
the bees closely as they visit the flowers, and 
see if we canpot find out for ourselves the 
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answer. A bee visiting a thrum-eyed flower 
thrusts its long proboscis down the corolla-tube 
in search of the sip of nectar which it expects to 
find. In doing this the insect brings* the base of 
its proboscis and the front of its head against the 
stamens at the top of the tube, and some of the 
golden pollen dust becomes attached; and so 
long as. it continues to visit the thrum-eyed 
flowers, it will continue to collect, without 
getting rid of any of the pollen grains. But 
when the bee flies away to a pin-eyed Primrose, 
then the part of its proboscis and head on which 
the pollen of the thrum-eyed flower has collected, 
will now come into contact with the long-styled 
stigma at the top of the coiAlla-tube, and some 
of the pollen grains will be rubbed off on to it, 
and will fertilize it ; while at the same time the 
insect will be collecting on the hairs of his 
proboscis, lower down the corolla-tube, pollen 
from the stamens of the pin-eyed flower, which 
in turn will be rubbed off on to the sensitive 
surface of the short-styled stigma of a thrum- 
eyed flower. Here, then, is a must ingenious 
arrangement for obtaining the benefit of cross- 
fertilization through the visits of an insect, by 
which it is assured that every pin-eyed blossom 
shall always be fertilized by pollen from a thrum* 
eyed flower, and every thrum-eyed by a pin- 
eyed one. 

A little later in the spring the beautiful dark 
green leaves of the Cuckoo-pint, or Lords-and- 
Ladies ( Arum maculatum), attract our attention, 
and amongst the leaves we see the paler tints 
of the flower spathes, peeping up, like little green 
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gnome’s cap®. The Cuckoo-pint is the English 
Arum, our native representative of the larger 
tropical plant which we take such pains to culti- 
vate in our* conservatories. It is an interesting 
plant in many ways, and well worth a little 
attention. The gnome-cap is not really any 
pairt of the flower at all, but a protecting outer 
leaf or spathe surrounding a number of very 
small flowers. Externally we notice that the 
spathe narrows downward to a kind of waist 
or constriction, and then broadens out slightly. 
Inside, our attention is at once attracted by 
the curious green or purplish-coloured, club- 
shaped spike, standing straight up like a barber's 
pole; and, like the barber’s pole, intended to 
attract attention, though the message it is 
intended to convey has nothing to do with 
shaving and hair-cutting, but that certain species 
of small midges which frequent the neighbour- 
hood of the- Ciickoo-pints in considerable 
numbers, will find withifi the spathe comfort- 
able quarters aftd an abundant supply of food. 
Now let US slit Open the spathe so that we can 
examine the entire length of the barber’s pole. 
Wetrtudlfind that below the centre it is encircled 
by a number of curious little knobs and stiffish 
hairs, arranged in tiers. The • knobs on the 
lowest part of the stem # are the female flowers, 
minus any calyx or corolla, and each consisting 
of a single ovary. Directly above these come 
the male flowers, also devoid of calyx or corolla, 
and each consisting of a single stamen. Above 
these again, and occupying a place on the main 
stem, just opposite the waist-like constriction 
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of the spathe which surrounds and encloses 
them, are the curious stjffish hairs which point 
downwards and partially outwards, these are 
really abortive or misshapen flowfers, and at 
this narrow neck form a sort of lobster-pot. It 
is easy to see that while a small, insect will have 
no difficulty in creeping down past the hairs 
into the little Chamber below the constriction, 
it will find that retreat is almost if not quite 
impossible owing to the downward and out- 
ward curve of the hairs. On slitting open 
the spathe, we shall very likely find a number 
of tiny midges imprisoned within the chamber 
below the constriction, and all more or less 
covered with pollen. These insects have 
arrived after a sojourn in another Cuckoo-pint, 
and have brought the pollen that covers their 
wings and bodies along with them. On first 
entering the chamber, they found no pollen 
there, for the female flowers at the bottom 
ripen first, and consequently the insects in 
creeping over the sensitive surfaces p{ these, 
fertilize them with the pollen they have brought 
from the last plant they visited. On discovering 
that there is nothing to eat, the midges would 
fain depart, but are prevented by the lobster-pot 
arrangement of downward pointing hairs. So 
they must* perforce remain prisoners within the 
chamber. They crawl'about aimlessly seeking 
for food, and in so doing, all unwittingly fertilize 
the female flowers. By the time this has been 
accomplished, the male flowers above begin to 
ripen and shower down pollen upon the midges 
in abundance, so that the little ipsects not only 
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obtain a, feast, but incidentally become dusted 
all over with pollen grains. Directly the pollen 
is all shed, the downward pointing hairs wither 
away, leaving a dear passage through which 
the midges are free to make their escape and 
fly away to another plant, where they will repeat 
the process of cfoss-fertilization. If the stamens 
of the Cuckoo-pint were the first to ripen, the 
pollen would* fall on to the stigmas of the same 
plant, but by this device of alluring the midges 
and holding them prisoners while the stigmas 
first ripen and are fertilized with the pollen 
brought from another plant by the midges, the 
Cuckoo-pint secures with certainty the advantage 
of cross-fertilization. 

The common English spotted Orchis is 
another plant affording an interesting example 
of extreme ingenuity in obtaining the benefit of 
cross-fertilization. The flowers of Orchids are 
all remarkably complex, many are most ex- 
traordinary in appearance, while others may be 
numbered amongst the handsomest flowers in 
the world. In more than two-thirds of the 
Orchids, one of the petals differs considerably 
from the others in shape, being larger and more 
conspicuous in coloration, this is called the lip 
or labellum, and forms a most attractive alighting 
place for insects. This petal is at first directed 
upwards in the bud, but in the majority of the 
Orchids, as the flower develops, the ovary 
undergoes a spiral twisting which brings the 
lip-petal below so as to serve as a resting-place 
for insects alighting in search of honey. Except 
in the flower of Cypripedium, there is only one 
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anther, which is confluent with the style and 
forms the so-called “column.” This anther is 
divided into two cells, which are frequently so 
developed as to have the appearance of two 
separate anthers. In most Orchids the pollen 
coheres in masses supported on a stalk or 
“caudicle,” forming together the “ pollinia” 
Theoretically tfiere are three styles, but the 
stigma of the upper one is modified into a re- 
markable organ called the “rostellum ” (at the 
base of the caudicle), while the two lower ones are 
frequently so closely united as to appear like 
one. If we look at a flower of the common 
Orchis mascula, or O. Morio of our meadows, we 
shall see that the lip-petal or labellum upon 
which the visiting insects alight, is continued as 
a spur or tube, the so-called nectary. The stigma 
is bilobed, and consists of two almost confluent 
stigmas, lying directly under the pouch-formed 
rostellum. The anther consists of two fairly 
widely separated cells, which are longitudinally 
open in front, each cell including a pollen-mass or 
pollinium. A pollinium, if closely examined, 
will be seen to be composed of a number of 
wedge-shaped packets of pollen grains, united 
together by extremely elastic, thin threads. At 
the lower end s of each pollen- mass the threads 
become cpnfluent and compose the straight 
elastic stalk or caudicle.* The end of the caudicle 
is in turn firmly attached to a viscid disc, con- 
sisting of a minute oval piece of membrane which 
has a ball of viscid matter on its underside. 
Each pollinium has its separate disc, the two 
balls of sticky matter lying close # together within 
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the roStellum. Altogether, the blossom is 
extremely complex -and interesting. To under- 
stand its mechanism, we must shrewdly watch 
what takes place when as insect visits it When 
a Humble-bee alights on the labellum, which 
from its shape gnd striking coloration forms a 
peculiarly attractive alighting place, the insect 
proceeds to push its head and pr'oboscis into the 
entrance to thfe sectary in search of honey. Now 
the pouch-formed rostellum projects into the 
gangway of the nectary in such a way that it is 
practically impossible for any object to be 
pushed into it without the rostellum being 
touched. Consequently the insect in reaching 
forward, brings its head against the delicate 
outer membrane of the rostellum, which is 
ruptured, and the pouch bearing the sticky balls 
of the pollinia is depressed so that one or both 
touch against the front of the insect’s head, to 
which they instantly firmly adhere, for the viscid 
matter has a peculiar cement-like pioperty of 
setting hard and dry in a few seconds. The 
result is that when the insect withdraws its 
head from the nectary, one or both of the 
pollinia will be withdrawn, firmly cemented to 
the front of the head, erect and projecting like 
horns. As the bee makes its way to another 
flower, the pollinia alter their position through 
the contraction of the minute disc of membrane 
to which' the stalk or caudicle adheres, so that 
instead of standing erect, they now bend directly 
forward toward the apex of the bee’s proboscis. 
The result of this movement is to bring the 
pollenium into sqch a position that its base will 
o 
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be brought into contact with the stigma. Now 
although the surface of the stigma is very viscid, 
it is not so viscid as to pull the whole mass of 
pollinium off the insect’s head, But is just 
sufficiently adherent to break the elastic threads 
by which the packets of pollep-grains are tied 
together, and retain some of them on the stigma. 
Thus the bee l may visit successively several 
orchid flowers, and fertilize each “with some of 
the pollen-grains from the pollinia attached to 
its head. 

Many and truly remarkable are the contri- 
vances existing among our British Orchids, for 
obtaining the help of insects in their pollination, 
but even more wonderful are the methods of a 
tropical Orchid called Catasetum, which the late 
Charles Darwin considered “ the most remarkable 
of all Orchids." Lord Avebury gives the follow- 
ing brief and clear description of this wonderful 
flower : “ In Catasetum, the pollinia and the 
stigmatic surfaces are in different flowers, 
hence it is certain that the former must be 
carried to the latter by the agency of insects. 
The pollinia, moreover, are furnished with a 
viscid disk, as in Orchis, but the insect has no 
inducement to approach, and in fact does not 
touch, the viscid disk. The flower, however, is 
endowed, with a peculiar sensitiveness, and 
actually throws the pollinium at the insect. 
Mr. Darwin has been so good as to irritate one 
of these flowers in my presence : the pollinium 
was thrown nearly three feet, when it struck 
and adhered to the pane of a window. This 
irritability, however, is confine^ to certain parts 
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of the flower . . . the pollinium is curved and in 
a state of considerable tension, but retained in 
that position by a delicate membrane. Now 
insects alight as usual on the lip of the flower 
. . . and in front of it are two long processes 
called antennae. In some species of Catasetum 
both these antennae are highly irritable ; in the 
present species ( Catasetum sactUtum) the right- 
hand one is* apparently functionless ; but the 
moment the insect touches, the left-hand one, 
the excitement is conveyed along it, the mem- 
brane retaining the pollinium is ruptured, and 
the latter is immediately jerked out of the 
flower, by its own elasticity, with considerable 
force, with the viscid disk foremost, and in such 
a direction as to come in contact with the head 
of the insect which had touched the antenna. 
On subsequently visiting a female flower the 
insect brings the pollen into contact with the 
stigma” Here, then, to quote the words of 
the late Charles Darwin in his historic work on 
the fertilization of Orchids, “we see a flower 
patiently waiting with its antennae stretched 
forth in a well-adapted position, ready to give 
notice whenever an insect puts its head into the 
cavity of the labellum. The female. Monachan- 
thus, not having true pollinia to eject, is 
destitute of antennae. In the male find herma- 
phrodite forms, namely, Catasetum tridentatum 
and Myanthus barbatus, the pollinia lie doubled 
up, like a spring, ready to be instantly shot 
forth when the antennae are touched. The disk 
end is always projected foremost, and is coated 
with viscid master which quickly sets hard and 
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affixes the hinged pedicle firmly to the insect’s 
body. The insect flies from flower to flower, 
till at last it visits a female plant : it then inserts 
one of the pollen-masses into the stigmatic 
cavity. As soon as the insect flies away the 
elastic caudicle, made weak enough to yield to 
the viscidity of the stigmatic surface, breaks 
and leaves behind a pollen-mass; then the 
pollen-tubes slowly protrude, penetrate the 
stigmatic canal, and the act of fertilization is 
completed. Who would have been bold enough 
to have surmised that the propagation of a species 
depended on so complex, so apparently arti- 
ficial, and yet so admirable an arrangement?” 
“ Lastly I may be permitted to add that Dr. 
Crtiger, after having carefully observed these 
three forms in Trinidad, fully admits the truth 
of my conclusion that Catasetum tridentatum 
is the male and Monachanthus viridis the 
female of the same species. He further con- 
firms my prediction that insects are attracted to 
the flowers for the sake of gnawing the labellum, 
and that they carry the pollen-masses from the 
male to the female plant. He says 'the male 
flower emits a peculiar smell about twenty-four 
hours after opening, and the antennae assume 
their greatest irritability at the same time. A 
large humble-bee, noisy and quarrelsome, is 
now attracted to the flowers by the smell, and a 
great number of them may be seen every morn- 
ing for a few hours disputing with each other 
for a place in the interior of the labellum, for the 
purpose of gnawing off the cellular tissue on 
the side opposite to the column, so that they 
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turn their backs to the latter. As soon as they 
touch the upper antenna of the male flower, the 
pollen-mass, with its disk and gland, is fixed on 
their back, and they are often seen flying about 
with this peculiar-looking ornament on them. 
I have never seen it attached except to the very 
middle of the thorax When the bee walks 
about, the pollen-mass lies flat on the back and 
wings; but*when the insect enters a female 
flower, always with the labellum turned up- 
wards, the pollinium, which is hinged to the 
gland by elastic tissue, falls back by its own 
weight and rests on the anterior face of the 
column. When the insect returns backwards 
from the flower, the pollinia are caught by the 
upper margin of the stigmatic cavity, which 
projects a little beyond the face of the column ; 
and if the gland be then detached from the back 
of the insect, or the tissues which connect the 
pollinia with the caudicle, or this with the gland, 
break, fecundation takes place.” 

The flower of the common Nasturtium 
( Tropaeolum tmjor) of our gardens, from the 
time of its first opening until its petals droop, 
passes through three distinct stages. The 
brilliant colour of the flower is in itself suffici- 
ently striking to attract the visits of insects, 
but in addition we find that there is a sip of 
nectar awaiting these winged visitors in the 
long tapering spur. When the flower first 
opens, the anthers are unripe, and the pistil is 
short and immature ; very soon after the opening 
of the flower, however, one of the anthers 
matures, opens^and turns up in such a way as 
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to stand directly in front of the opening to the 
honey tube. The result of this change of 
position of the anther is that any humble-bee, 
or other insect of about that size, visiting the 
flower in search of nectar, must inevitably rub 
some of the pollen off on to ijs breast. The 
remaining stamens in turn ripen and assume the 
same position, vJithin three, to six or seven, days 
from the first opening of the flowdr. After the 
stamens have all come to maturity, the anthers 
drop off and the filaments turn down out of the 
way. The pistil, which in the mean time has 
elongated, now assumes the position which the 
stamens had previously occupied, with the 
result that any humble-bee which had previously 
visited a younger flower and dusted its breast 
with pollen, will, on thrusting its proboscis 
forward and pressing inwards to obtain the 
nectar, deposit some of the pollen it has brought 
from the younger flower on to the surface of 
the stigma 

There are many flowers which open only at 
eventide, remaining fully expanded throughout 
the night, and closing with the coming of the 
dawn. These flowers have generally white, 
pale pinkish, or bright yellow petals which 
show out vividly in the dusk, and in addition 
are frequently very fragrant during the evening 
and night ; the sweet scent being an additional 
aid to the light-coloured petals in attracting the 
visits of insects. The Nottingham Catchfly 
( Silene nutans) is an interesting example, for 
while with its sweet scent and pure white or 
pinkish flowers it attracts night-flying moths 
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to its blossoms, it repels the visits of creeping 
insects, like ants, incapable of fertilizing the 
flowers, by the hairy and viscid nature of its 
stem. The flower of the Nottingham Catchfly 
lasts'three nights. On the first night it opens at 
dusk, becomes very fragrant, and fully expands 
its petals, which spread out like rays ’and bend 
somewhat backwards, while five of its ten 
anthers burst and expose their pollen, and 
remain in that state the whole night. With the 
approach of morning the sweet scent decreases 
in volume, the petals shrivel and roll up, the 
stamens bend back and the anthers fall off. 
Throughout the day the flower looks withered, 
but revives with the approach of evening. The 
flower again expands, emits its sweet scent, and 
the second series of five anthers opens. With 
the approach of dawn, it again loses its scent, 
and again closes. On the third evening it opens 
as before, but the long velvety S-shaped stigmas, 
which until then have been hidden within the 
flower, are now pushed out and occupy the 
position which had been filled by the anthers 
on the two previous nights. The flower is 
frequented nightly by numerous moths chiefly 
belonging to the genus Dianthoccia, which are 
attracted to suck the honey, and the female 
moths also lay their eggs in the flower. We 
have here one of the many curious and interest- 
ing instances of flowers providing temporary 
shelter and nourishment in return for a reciprocal 
service. In the case of the Nottingham Catchfly, 
the Bladder-campion, and the Ragged Robin, 
the visiting female moths deposit their eggs 
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in the flowers, and in doing so become loaded 
with the pollen from the flower upon which they 
have rested; in subsequently visiting other 
flowers, they dust the stigmas with the pollen 
from the flower which they had previously 
visited. At first one would be inclined to suppose 
that the depositing of eggs in fhe flowers, the 
subsequent emergence of the larvae, and their 
feeding upon the ovules within the shelter of the 
ovary, would be anything but advantageous 
to these flowers. This, however, is not the 
case, for owing to the large number of ovules 
which the flower produces, they are rarely all 
devoured, and even should this occur in one 
seed-capsule, there are always other capsules 
on the same plant uninjured, and capable of 
producing a sufficiency of seed. 

That charming writer and eminent authority 
on the reciprocal relations existing between 
plants and insects, Anton Kerner von Marilaun, 
gives the following intensely interesting account 
of the relations existing between the flowers & 
the Yucca and a small moth, and between the 
Fig and a minute Hymenopterous insect : “ The 
life-history of one of the moths living on 
the capsule-bearing species of the genus Yucca, 
and named Pronuba yuccasella, has been made 
out, and affords one of the most wonderful 
examples of the dispersal of pollen by means 
of egg-laying insects. The flowers in all species 
of Yucca are arranged in large panicles, and 
each is bell-shaped and suspended at the end 
of a smooth, green stalk. The perianth-leaves, 
six in number, are yellowish-white, and are 
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consequently visible from a considerable distance 
in the dusk and on moonlight and starry nights. 
After the flower-buds open, which happens 
regularly in the evening, the perianth forms 
a widely open bell. The dehiscence of the small 
anthers, which are supported on thick velvety 
filaments, takes place simultaneously with the 
divergence of the petals, and r golden-yellow 
adhesive pollen is to be seen in the spiral slits 
of the anthers. Each flower is wide open for 
one night only; by the next day the free 
extremities of the six perianth-leaves bend 
towards one another, causing the flower to 
assume the form of a balloon or bladder with 
six narrow lateral apertures. In the twilight 
and by night, numerous small yellowish-white 
moths ( Pronuba yuccasella), which have a metallic 
glitter in the moonlight, flutter about the flowers 
of the Yucca plants. The females penetrate into 
the wide-open bells and there endeavour to 
possess themselves of the pollen, not with a 
view to devouring it, but that they may carry 
it away. For this purpose they are furnished 
with a special implement. The first joint of the 
maxillary palp is lengthened to an extraordinary 
extent, and its inner surface is beset with stiff 
bristles and can be rolled up like a trunk. It 
is used to seize the pollen, to conglomerate it 
into a ball and afterwards to hold it. In a very 
short time a moth collects by this means a ball of 
pollen, which is held by the rolled-up palpi close 
underneath the head, and resembles a great crop. 
Laden with this lump of pollen, which is some- 
times three times as large as its head, the moth 
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abandons the despoiled flower and seeks another 
forthwith. Having found one, it circles nimbly 
round it, making a sudden spring off and on, and 
ends by settling on two of the thick reflexed 
filaments, sprawling its legs out upon them. It 
then seeks to reach a, favourable spot on the 
surface of the pistil with its ovipbsitor, and there 
deposits its eggs. The ovipositor is composed 
of four horny bristles, and is adapted to pierce 
through the tissue of the pistil. After the eggs 
are laid and the ovipositor is withdrawn, the 
moth darts to the top of the infundibuli-form 
stigma, unrolls its trunk-like palpi, and stuffs 
the pollen into the stigmatic funnel, moving its 
head too and fro repeatedly during the operation. 
It is alleged that the same moth repeats the 
processes of alternately laying eggs and stuffing 
the stigma with pollen several times in the case 
of the same flower. 

" Most of the eggs introduced into the pistil 
are deposited in the vicinity of the ovules. 
They are of oblong shape, narrow and trans- 
parent, and increase rapidly in size, soon reveal- 
ing in each a coiled-up embryo. On the fourth 
or fifth day the larva is hatched, and at once 
begins to devour the ovules in the cavity of the 
ovary. Each grub requires from eighteen to 
twenty ovules to nourish it during the period*of 
its development. Wheh it is grown up, it bites 
a hole in the still succulent wall of the ovary, 
crawls out through the aperture, lets itself down 
to the ground by a thread, burrows into the 
earth and spins an oval cocoon underground, in 
which it remains till the following summer. 
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Fourteen days before the time of flowering of 
the Yucca, it begins to show signs of life, and 
the moment the flowers of that plant open, the 
silvery moths escape from their pupal envelopes. 
An important element in the interpretation of 
the relations subsisting between the Yucca and 
the Yucca-moth is the fact that without the assist- 
ance of insects the sticky pollen of the plant in 
question coukl not get to the stigma. In the 
case of Yucca aloe/olia alone there seems to be 
sometimes a transfer of pollen to the stigma 
through the instrumentality of the petals or of 
the elongating filaments; but in most species 
of this genus, that is to say, in those wherein 
the fruit is capsular, this certainly does not take 
place. With the exception of the moth referred 
to, insects but seldom fly to them, and those 
which alight by chance on the flowers do not 
cause a deposition of pollen on the stigmas. If 
it were not for the transport of the pollen by 
Pronuba yuccasclla the ovaries and ovules of 
Yucca would not ripen into fruits and seeds. 
As a matter of fact, all the fruits of the capsular 
species are rendered abortive if moths are kept 
away from the flowers by means of a gauze cover- 
ing. Also in gardens where there are no Yucca- 
moths, the production of fruit;, is suppressed. 
Yucca Whipplei, which in California, its native 
land, is visited by a particular moth and develops 
an abundance of dehiscent capsular fruits, has 
repeatedly flowered in the Botanic Gardens of 
Vienna, but the moth does not exist in the 
gardens, and, in consequence of its absence, not 
a single fruit has ever ripened there. On the 
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other hand, it is ascertained beyond a doubt that 
the grub of the moth in question lives exclusively 
on the 'young seeds of these species of Yucca, 
so that one is forced to the conclusion that the 
moth stuffs the pollen into the stigma in order 
that its grubs may be supplied with the nutri- 
ment requisite for the preservation of the species 
— nutriment which would not be forthcoming 
unless the ovules were fertilized! It must be 
observed that the grubs of Pronuba yuccasella 
do not eat up all the developing seeds of the 
ovary in which the moth lays her eggs. There 
are about two hundred ovules in each ovary. 
Even if half or two-thirds of them are consumed, 
there is still a sufficient number of uninjured seeds 
left to be scattered abroad when they have reached 
maturity, whereas, withouythe intervention of 
the moth, not a single seedicapable of germina- 
tion would be produced. 

"Still more remarkable than the relation 
between the genus Yucca and its companion 
moth is that existing between Fig-trees and 
certain small wasps of the group of the Ckalci- 
didce. To understand the relation clearly, it is 
first of all necessary to examine the construction 
of the inflorescence in the Fig. Looking at a fig 
that has been cut open lengthwise, it is observed 
that it is not a simple flower, but rather a whole 
collection of flowers inclosed in an urn or pear- 
shaped receptacle. These pear-shaped shoots 
are in reality hollow inflorescences bearing 
numerous flowers on their inner walls. Each 
fig is termed a ‘synconium.’ The orifice of the 
urn is very small, and is furthe/ straitened by 
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the presence of small leafy scales. The flowers, 
which are simple in structure, almost fill the 
entire cavity; they are of two kinds, male and 
female. Each male flower is composed of one 
or two — rarely from three to six — stamens, 
which are supported by scales, and are borne 
on a short stalk. In many species, as for 
instance, in Ficus putnila, the, stamens are 
spoon-shaped • and have the anthers embedded 
in the concavity of the spoon. The female 
flowers possess a unilocular ovary containing 
a single ovule. The style is inserted rather to 
one side of the ovary, and terminates in a 
stigma, which is variously formed. At the base 
of the ovary are to be seen a few small scales 
which vary in number, and may be regarded as 
the perianth. Many species have two kinds of 
female flower in the same urn or synconium, 
viz. some with long styles and developed 
stigmas, and some with shorter styles and 
abortive stigmas. The latter are called ‘gall- 
flowers,’ for a reason that will presently be 
explained. The relative distribution of male 
and female flowers is very different in different 
species. In the inflorescences of the India- 
rubber Fig ( Ficus elastica ) the male and. female 
flowers are apparently mixed ^together , pro- 
miscuously ; in that of Ficus pumila the female 
flowers only are found id the lower {{art of the 
cavity, and only male flowers near the mouth. 
This distribution is the most usual, but yet 
another difference exists in respect of the 
number of male flowers. In the synconia of 
many species the male flowers occur in large 
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numbers near the orifice, whilst in others there 
are very few— indeed, it even happens some- 
times that there is an entire absence of male 
flowers in one inflorescence or Another. In 
many species some individuals .only produce 
inflorescences containing female flowers, and 
other individuals inflorescences with male 
flowers near the orifice and with female flowers 
lower down. But the most remarkable circum- 
stance of all is that in the inflorescences of 
many species, all or most of the female flowers 
below the male ones are transformed into 
gall-flowers. This is the case, for instance, in 
the common Fig-tree ( Ficus Carica) cultivated 
in Southern Europe, a species which includes 
two kinds of individuals, viz. those whose 
inflorescences contain female flowers only, and 
those whose inflorescences contain male flowers 
near the opening, and gall-flowers lower down. 
The former individuals are known by the name 
of Ficus, the latter by the name of Caprificus. 
We have now to consider what may* be the 
meaning of the gall-flowers. As the name indi- 
cates, not fruits, but galls are produced from 
these modified female flowers, and this happens 
in the, following manner. There is a small 
wasp belonging to the Chalcididae, a family of 
Hymenoptera, already referred to as Bhstophaga 
grossomm, which lives upon the fig cultivated in 
the south of Europe. This insect passes into 
the cavity of the inflorescence through the 
orifice, and there sinks its ovipositor right down 
the style-canal of a flower, and deposits an egg 
close to the nucellus of the ovule. The white 
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larva developed from the egg increases rapidly 
in size and soon fills the entire ovary, whilst the 
ovule perishes. The ovary has now become a 
gall. Wheh the wasps are mature they forsake 
the galls. The wingless males are the first to 
emerge, and they effect their escape through a 
hole which they bite in the gall. The females 
remain a little longer in their;, galls, and are 
there fertilized by the males. Afterwards they 
come out also, btit only stay a short time within 
the cavity of the inflorescence, issuing from it as 
soon as possible into the open air. They 
accordingly crawl up to the mouth of the 
inflorescence, and in doing so they come into 
contact with the pollen of the male flowers 
and get dusted all over the body — head, 
thorax, abdomen, legs, and wings. After 
squeezing through between the scaly leaves at 
the mouth of the inflorescence, and having at 
last reached the outside, they let their wings dry 
and then run off to other inflorescences on the 
same or on a neighbouring fig-tree. I say ' run ’ 
advisedly, for they but rarely make any use of 
their wings in this act of locomotion. They 
now seek exclusively inflorescences which are in 
an earlier stage of development, that t^ey may 
lay their eggs in the ovaries.. Haying found 
such an one they crawl to the opening and 
slip between the scales into the interior. Some- 
times their wings are injured in the act of 
entering; indeed, the wings are occasionally 
broken off altogether, and are left sticking 
between the scales near the aperture. 

“ Once inside the inflorescence, the wasps 
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immediately devote themselves to laying eggs, 
and in the process are of necessity brought into 
contact with the stigmas of female flowers. 
The wasps are still powdered over with the 
pollen from their birthplace, and it is now 
brushed off on to the stigmas, which are 
thus pollinated from another inflorescence. If 
the pollen is t. deposited on normal pistilli- 
ferous flowers the latter are ajjj te. to develop 
seeds endowed with the power of germina- 
tion; if it falls on gall-flowers it is, as a 
rule, ineffectual, because the stigmas are more 
or less abortive. Moreover, no seeds are formed 
in these gall-flowers, owing to the eggs of the 
wasp being laid in their place. In those species 
of Fig in which gall-flowers are not specially 
provided, the eggs are laid in a certain proportion 
of the normally developed female flowers. It 
has, however, been observed in the case of the 
common Fig {Ficus Carica) that eggs of Blasto- 
phaga grossorum laid in ordinary female flowers 
do not come to maturity, or, in other* words, 
that a normal female flower is not converted into 
a gall, even if the wasp in question sinks its 
ovipositor into it and deposits an egg in the 
interior.* For the style of the normal female 
flower of Ficus Carica is so long relatively to the 
ovipositor pf Blastophaga grossorum that the egg 
cannot be inserted quite into the ovary, but is 
left at a spot which is not favourable to its 
development, and there perishes. The gall- 
flowers of this species of Fig, with their short 
styles, are, on the other hand, pre-eminently 
adapted to the reception of the.egg at the spot 
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where the ovule would otherwise develop, 
whilst at the same time they are not adapted to 
the production of seeds capable of germination, 
since no pollen-tubes can develop upon their 
abortive stigmas. Evidently we have here a 
case of complimentary functions or division of 
labour in accordance with the following plan. 
The wasps which deposit their eggs in the figs 
carry the poljen both to the short-styled gall- 
flowers and" iu She long-styled ordinary female 
flowers, and attempt to lay their eggs in both 
kinds of flowers. The gall-flowers are prepared 
expressly for the reception of the wasps’ eggs, 
and young wasps actually develop in them, but 
their stigmas not being adapted for the reception 
of pollen, they do not promote the growth of 
pollen-tubes, and no fertile seeds are produced. 
On the other hand, pollen-tubes develop on the 
stigmas of the long-styled flowers, and the latter 
produce fertile seeds; but the long-style pre- 
vents the proper placing of the wasps’ eggs, and 
consequently galls are never or very seldom 
produced in connection with these flowers. 

“ It would take too long to discuss all the 
numerous diversities which have been observed 
in other species of Fig, even if they were known 
with sufficient accuracy to admit of .a general 
survey. We will only mention that there are 
approximately six'hundred species of Ffcus, which 
are distributed over the tropical and sub-tropical 
regions of both the Old and the New Worlds, 
and that up to the present time nearly fifty 
species of small wasps of the genera Blastopkaga, 
Crossogaster, Sycophaga , and Tetrapus have- been 

p ’ 
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identified as affecting the transference of pollen 
from one inflorescence to another in the various 
species of Fig. For the most part each species 
of Fig has its own particular wa 9 p; only in 
extremely rare instances have two different 
species of wasp been found in the inflorescence 
of one and the same Fig." r 

Our commpn English Bulbous Buttercup 
( Ranunculus bulbosus) offers sevgral points of 
interest in its relations wtef'lnsects. Its 
brilliant yellow flower consists of four distinct 
and successive whorls of organs or floral leaves. 
In the very centre are the carpels, then the 
stamens, next the petals, and outside of all, the 
sepals. At the base of each golden petal is a 
tiny honey-gland or nectary, which is covered 
by a small scale to protect it (from unwelcome 
creeping visitors. The sepals, which covered 
the flower in the bud, are in the expanded 
blossom turned back on the stem, and will be 
seen to be covered with small hairs. The 
blossom of the Bulbous Buttercup may be said 
to have two stages of development — a male 
stage which comes first, very shortly after the 
expanding of the blossom, when the anthers 
ripen \n series from without inward; and a 
female st^ge, wjhich begins after the stamens have 
ripened, shed their pollen, and withered, when 
the carpels mature, ahd their stigmas become 
receptive. It is obvious that here we have an 
arrangement that renders self-fertilization practi- 
cally impossible. The brilliant gold of the 
petals, coupled with the honey-glands, will 
naturally attract the visits of winged insects. 
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If we watch a bee at work amongst the Butter- 
cups, we shall see that the insect almost invari- 
ably alights upon the carpels in the very centre 
of the blossom, and that as it seeks the honey 
stored at the base of the petals, it turns round 
gradually all over the carpels and stamens, 
becoming dustecf with the pollen from the latter 
if the flower is in the male or first stage. So 
long as tha Jjee continues to visit flowers in 
this stage, it wilf'continue to collect pollen upon 
its legs and body, without distributing any, for 
the carpels are still unripe. Directly, however, 
the bee ialights upon a buttercup flower that is 
in the second or female stage of development, the 
insect will part with some of the pollen it has 
brought from some of the younger flowers pre- 
viously visited ; for the carpels being ripe and the 
sensitive surface of the stigmas sticky, the pollen 
will readily adhere as the pollen-laden insect 
moves over them. Now, the Bulbous Buttercup, 
being short of stem, is very liable to the unwel- 
come attentions of those indefatigable honey- 
thieves, the ants. They are very unpopular guests, 
being indiscriminate seekers after nectar, crawl- 
ing up one stem after another in their search, 
and not going from one flower to another of the 
same sort, as is the habit with most of the flying 
insects. Therefore, to prptect the hon^y-glands 
at the base of its petals from these undesirable 
visitors, the calyx of the Bulbous Buttercup on 
opening, turns down its sepals in such a way 
against the stem as to form a most effectual 
barrier to these creeping insects. 

The tube of the flower of the Maiden Pink 
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(Z>. deltoides ) is so nearly closed by the stamens 
and pistil, that it is only possible for the long 
and slender proboscis of Lepidopterous insects 
to reach the honey, and the flower* which like 
the Bulbous Buttercup has a male and female 
stage, is dependent upon the visits of these 
insects for the transference of the pollen from 
the anthers of the younger flowers to the stigmas 
of the older ones. The stamens ared en in number, 
and very shortly after the flower opens, five of 
them emerge from the tube, ripen, and their 
anthers open. When these have shed their 
pollen, the remaining five come to maturity. 
Then the pistil, which during the ripening of 
the two sets of anthers had remained concealed 
in the tube, matures, emerges, and its two long 
stigmas expand themselves, assuming such a 
position that they cannot fail to be touched by 
the visiting pollen-laden insects. 

The beautiful and fragrant flowers of the 
Sweet Pea offer an interesting example of the 
remarkable manner in which the Papilionacece, 
by means of a kind of piston apparatus, pump 
the pollen on to the visiting winged insect. - 
Everybody is familiar with the general appear- 
ance of these favourite flowers ; the corolla con- 
sists of five petals, the upper one called the 
standard*the two lateral ones forming the wings, 
and the two lower petals, which are united at 
their edges into a boat-shaped organ called the 
keel. Within this keel are the stamens and 
pistil. When a bee alights on the wings of the 
flower, her weight presses down the keel, which 
is locked with the two wings, # and some pollen, 
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and also the tip of the pistil, is forced out at 
the top of the keel against the chest and under- 
surface of the bee. On the departure of the bee, 
and the consequent removal of the pressure of 
her body, the keel springs back into place, and 
the stamens and pistil resume their former posi- 
tion within the* keel. This arrangement may 
also be seen in the Horse-shoe \&etch, the Lupin, 
the Rest-ha^pw {Ononis), and the Bird’s-foot 
Trefoil {Lotous cornkulatus). In the case of the 
last-named plant, it has been ascertained by 
careful experiment that the process of pumping 
pollen from a given flower may be repeated 
eight times. 

The flowers of the White and Yellow Dead- 
Nettles, and of the Salvia, show a remarkable 
hammer form of mechanism for depositing pollen 
upon visiting insects. Like so many of our 
native wild flowers, those of the common White 
Dead-Nettle are especially adapted for the visits 
of humble-bees. The petals form a tubular two- 
lipped corolla, the flower pointing obliquely 
outwards and upwards from its attachment to 
the main stem. The curious, curved and arched 
upper lip protects the pollen and honey from 
rain, while the broad lower lip forms an admir- 
able alighting platform for the humble-bees when 
visiting the flower. The. honey-gland, or nectary 
is placed deep down within the tubular corolla, 
and is further protected from marauding insects 
incapable of effecting cross-pollination, by a ring 
of hairs halfway down the interior of the tube, 
which acts as a kind of rampart against these 
undesired visitors. The humble-bee in visiting 
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the flower of the White Dead-Nettle, alights on 
the middle lobe of the lower lip, and pushes its 
head down the tube in order to reach the honey 
at the base of the tube. In doing this, the bee 
brings its back into contact, first with the 
stigma, and immediately afterwards with the 
anthers. The consequence is that pollen lodged 
on the humble-bee’s back by a previously visited 
flower is conveyed to the stigmata? a flower 
before the pollen of this latter retouched by the 
insect ; and so cross-pollination is with certainty 
obtained. 

The flowers of the Foxglove, like those of the 
White Dead-Nettle, are cross-pollinated through 
the visits of humble-bees only. The humble- 
bee creeps bodily into the tubular flower, which 
its body just fills, and its back comes first into 
contact with the stigma-lobes and then with 
the anthers, so that pollen from a previously 
visited flower is invariably rubbed on to the 
stigma. All the flowers of the Foxglove family 
(, Scrophularinece ) show interesting adaptations 
and modifications for the visits of insects, thus the 
flowers of the Speedwell ( Veronica chatnaedrys), 
having a very short corolla-tube and easily acces- 
sible hcney, are especially visited and cross- 
pollinated iby various flower-flies; the Figwort 
{Scrophularia), which has short, wide, chocolate- 
coloured flowers, and readily found honey, is 
singularly attractive to wasps, and is almost 
entirely cross-pollinated through the visits of 
those insects. The Foxglove, the Snapdragon, 
and the Toadflax all possess flowers with long 
corolla-tubes and with hidden honey nectaries, 
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and the body of the visiting insect must fit the 
flower if cross-pollination is to be successfully 
accomplished; consequently these flowers are 
dependent “upon the visits of the large-bodied 
humble-bees for the transference of their pollen. 

Certain species of beetles, flies, hive and 
wild bees, including humble-bees, wasps, butter- 
flies and moths, all visit flojvers in search 
of hone/^’s.'pollen, and by their visits act all 
unconsciously as^the agents for transferring the 
pollen from one flower to the stigma of another. 
In watching these various types of insects, one 
quickly realizes that flowers of different shapes 
and tints have their own particular insect visitors, 
thus the great Parsley and Daisy families are 
chiefly frequented by short-tongued insects like 
beetles and flies ; the Peas, Clovers, and Violets, 
from the shape of their flowers, requiring 
insects with slightly longer proboscis to reach 
their honey glands, are visited in some cases 
entirely by bees; the White Dead-Nettle and 
Foxglove are examples of flowers specially 
adapted to the visits of humble-bees ; and 
lastly, we may take the Pinks and Honeysuckle 
as flowers specially adapted to receive the visits 
of butterflies and moths. In general terms 
flowers dependent upon the visits of insects to 
fertilize their stigmas are (i) brightly coloured 
or scented; (2) possess honey glands which 
attract insects, and are so placed as to be easily 
accessible only to winged insects— in some in- 
stances, i.e. Poppy, Potato, etc., honey is replaced 
by a greater supply of pollen ; (3) the pollen- 
grains are usually sticky, and therefore readily 
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adhere to, the hairy bodies of insects ; (4) there 
generally exists a certain correspondence between 
the positions of the anthers and the stigmas of 
the flowers. 

Here, then, is surely a wide and delightful 
field for observation and investigation, open to 
every one interested in the growth of flowers 
and in insect life. It is a subject full of fascina- 
tion, surprises, and absorbing in*3«6i:, and is 
one that will quickly imprest the thoughtful 
observer with the importance of the study of 
insect life. 



, CHAPTER VIII 

OUR BEETLE FRIENDS 

; , 

O F the great- group of insects comprised 
under the order Coleoptera, or Beetles, it 
is very difficult to give anything like an adequate 
description ; indeed one might easily fill a series 
of volumes of encyclopedic proportions, and 
still leave unrecorded a vast amount of interest- 
ing material concerning these wonderful insects. 
At the present time over one hundred 
thousand beetles are known to science; while 
even if we confined our attentions to the 
members of the order inhabiting Great Britain, 
we should find that they exceed three thousand 
in number, or nearly one-fourth of the insect 
fauna of the country. Naturally, in such a vast 
concourse of insect life, we shall find not only 
the most diverse shapes and sizes, but also great 
variation in mode of living. While many beetles 
are directly the foes of man, ravaging his crops 
and stores of grain, others must be # numbered 
among his truest friends, and, indeed* in tropical 
countries, acting as the great scavengers of the 
forests, render invaluable service. It is chiefly 
to the examination of one or two of these beetle 
friends that 1 propose to devote the present 
chapter. 
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If, as so often happens during the course of 
a country ramble, we should come upon the 
dead body of some small bird or animal, and 
pause for a moment to look regretfully upon the 
once graceful little form, now rendered rigid and 
unsightly by the grim hands of death and decay, 
we may be startled to see a slight movement of 
the stiff body, a$ if invisible hands were drawing 
•it downwards into the earth. An/*, indeed, tiny 
hands are at work; Nature’s Sextons are busy 
labouring to bury beneath the soil the little 
corpse. Turning over the body gently, we find 
that it is already resting in a freshly excavated 
hollow in the ground, and that beneath it are 
several black and orange beetles who are busy 
scraping, burrowing, and clearing away the 
earth beneath the dead creature, so as gradually 
to make a little hole or grave. Had we arrived 
on the scene shortly after the death of the little 
animal, we should have seen the Sexton Beetles 
commence their operations by first loosening the 
soil at the sides of the body, and then set 
to work excavating the ground beneath, throw- 
ing out the soil with their strong legs until the 
dead animal sinks below the surface and is 
covered .with the earth which has accumulated 
around the .margin of the pit. They work very 
hard at their digging, and if undisturbed continue 
their labours until the body is safely buried. On 
one occasion I had an opportunity of watching 
these beetles at work upon the Body of a mole, 
which they successfully interred after a little 
over twenty-six hours of, so far as I could observe 
without disturbing them, unceasing labour. 



OUR BEETLE FRIENDS 219 

These Sexton or Burying Beetles {Necrophoms 
vespillo), in thus interring dead animals, render 
invaluable service in preventing the putrifying 
of the body in the air. They are true scavengers, 
and the object of their labours in burying the 
dead animal is that it may afford safe shelter for 
their eggs, and* food for themselves and their 
young. As soon as the body, is buried, the 
female~'Sc?»tor* Beetle deposits her eggs in it; 
these soon becoThe larvae, and feed, like their 
parents, upon the decomposing matter until they 
are full grown. They then quit the remains of 
tui body, and dig down into the earth where 
they form a chamber in which the final trans- 
formation takes place. 

Another important and interesting group of 
scavengers are the Scarab Beetles ( Scarabccidce ), 
which live upon, collect, and bury manure and 
stercoraceous matters in general. To prevent 
the filth they live amongst collecting on their 
bodies, these beetles keep their skins beauti- 
fully glossy by the natural secretion of an oily 
fluid. The Sacred Beetle ( Scarabceus saccr), 
which is to be found in the south of France, the 
whole of southern Europe, Barbary, and Egypt, 
and is the Sacred Scarabaeus of the., Ancient 
Egyptians, may be considered 9s typical. It is 
a beautiful glossy black insect, stoutly built and 
rather oblong-oval in sfiape. Its front legs are 
remarkable, being enlarged and furnished with 
several strong tooth-like spines, but have no 
slender, jointed tarsus or foot at their end. 
These limbs, together with the sharply notched 
semicircular shape of the front part of the head 
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(the clypeus, to give it its anatomical name), 
appear to have become specially developed to 
suit the habits of the beetle. The hind legs are 
long and somewhat distant from the other legs, 
giving the Scarab a curious appearance and un- 
certain straddling gait. The Scarafr lives upon 
dung, which it forms into balls and carries away 
from the main , mass of excrementous matter. 
Owing in the first place to careless enervation 
and the repetition of statementsflacking accurate 
verification, considerable confusion exists in 
many popular writings concerning this ball- 
forming habit. The idea that the egg was 
deposited in the centre of the ball of dung, and 
then rolled hither and thither until a suitable 
hole was found for it to fall into, appears to date 
back to the times of the ancient Egyptians, and 
to have been handed down through the centuries 
as an accredited fact. One would have imagined 
that a moment’s careful consideration of the frail 
character of the egg-contents would have'served 
to stimulate suspicion of this ancient theory. 
But ancient beliefs die hard, particularly when 
it is difficult to prove their error, and it was only 
after the most protracted and untiring research 
and observation on the part of M. Fabre that 
‘ this myth was dissipated. As the result of his 
patient* investigations, M. Fabre has shown that 
the female Scarab excavates a large chamber 
beneath the soil, which is entered by a narrow 
passage ; that therein she collects a quantity of 
dung which she most carefully sorts and works 
up into a round mass, using only the finest and 
most easily digested portions fpr the interior, 
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and gradually coarser and coarser material 
for the exterior. So that when the frail little 
larva emerges from the egg deposited in the 
centre of the large ball, it finds itself surrounded 
by nourishment already partially predigested, 
and by th$ time this has been devoured, its 
digestive organs have become sufficiently strong 
to tackle a coarser diet. The balls of dung 
whicltsaijjese beetles may be 'constantly seen 
pushing over th$ surface of the ground with 
such unceasing assiduity, never contain an egg, 
and are intended solely for the purpose of pro- 
viding a feast. It is a most interesting and 
amusing sight to watch these remarkable insects 
at their work upon a mass of dung. One of 
them having got together sufficient material 
starts away to roll its ball to a place of safety, 
proceeding backwards and using its long hind 
legs to propel the precious ball along. Should 
its departure be observed, however, another 
Scarab is pretty sure to leave its own partially 
formed mass, and start off in pursuit. Catching 
up with the rightful owner of the completed ball, 
this rascal, whose sole object is to steal the pre- 
cious mass away, or failing that, at least join in 
the anticipated feast, proceeds to help in the work 
of removal ; or should the owner shoAr signs of 
serious objection, will calmly sft on fhe ball, and, 
holding tight, allow itself to be rolled along 
with it. Many and ludicrous are the adventures 
ere the desired spot where the banquetting 
chamber is to be dug is reached. Should an 
incline have to be surmounted, it is only accom- 
plished with the greatest difficulty, and after 
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owner and ball have rolled over and over to the 
bottom several times. But success at last re- 
wards this strenuous toil, the chosen spot is 
found, the tunnel and chamber excafvated, and 
the precious ball lowered into it. There in the 
warm darkness of its subterranean chamber the 
Scarab sits down at last to its well-earned feast, 
and does not move from its banquet until the 
.mass collected With so much la^puj^feei been 
devoured. But the rightful owjaer of a dung-ball 
is by no means always successful in carrying 
his property into private seclusion, indeed a 
ball may change hands two or three times ere it 
is placed in an excavated chamber, for these 
Scarabs appear to be sorry thieves, always 
ready to take advantage of any brother or 
sister Scarab who they may find in difficulties. 
Indeed, the humanitarian instincts which have 
been so lavishly ascribed to them by some 
authors are simply non-existent, their only 
reason for offering a helping hand being the 
hope that an opportunity may arise for filching 
property from the lawful owner. The greatest 
danger is during the process of excavating 
the banquetting chamber, for then the Scarab 
cannot keep constant watch upon the much 
0 coveted ball, and while he is working away 
underground, an^ brother Scarab perceiving the 
untended ball will promptly annex and hastily 
depart with it. 

That the ancient peoples of Egypt held the 
Scarab Beetle in the greatest esteem and venera- 
tion, we have ample evidence from the frequency 
with which the insect appears carved upon 
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the walls of their temples and monuments; 
while ancient gems were frequently fashioned 
in their image. It appears to have been as a 
religious symbol representing a unique birth— a 
father — the world. The Egyptians failing to 
distinguish the sexes, considered that the 
Scarabaeus had ,no mother, and that therefore 
its birth was unique. They believed that when 
the Scarabaeus wished t& procreate, the 
insect took the dung of the ox, and working it 
up in a ball with tne aid of its legs, so as to give 
it the shape of the world, rolled it with its hind 
legs from east to west, and placed it in the 
ground, allowing it to remain there twenty-eight 
days. On the twenty-ninth day the parent 
Scarab brought the ball, now open, to the surface 
and threw it into the water, when the young 
male Scarab came forth. 

An interesting and very useful beetle is the 
Carabus aura his, which in France goes by the 
name of the Gardener. It has a rather gracefully 
shaped body of a beautiful golden green colour, 
the antennae and legs are russet-tinted, and 
the wing-cases or elytra have three rounded, 
sculptured ribs running lengthwise. The Carabus 
may be frequently met with running rapidly 
about the lanes and fields in search of prejr. It has 
quite a fierce, alert air, and attacks ahd devours 
caterpillars, snails, slugs, worms, and even the 
cockchafers. 

In the months of May and June it may 
frequently be seen preying upon some hapless 
cockchafer which has blundered against some- 
thing in its flight, and fallen to the ground, where 
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it lies kicking helplessly on its back, while its foe 
disembowels it 

A near relation of the Carabus auratus is 
the Calosoma Beetle (Calosoma sycofihanta), one 
of the handsomest European beetles. Its large 
body is a beautiful deep violet colour, and its 
wing-cases, which are striated ^nd pitted, are a 
wonderful green and gold tint. It is an ex- 
tremely active insect, frequenting thejgpuks of 
oak trees in search of the caterpillars upon which 
it preys. It is the hereditary foe of the curious 
Processionary Moth ( Bombyx processioned), whose 
larvae cause such serious damage to the foliage 
of the oak trees in the forests of France. 
During August and September the small grey- 
winged moths appear in the woods, and the 
females soon begin to deposit their eggs in 
masses on the trunks and branches of the oak 
trees, covering the masses of eggs with hairs 
from their body. In the following spring* the 
caterpillars hatch out and collect in families 
which contain hundreds of members. These 
social larvae form an irregular common web 
beneath which to rest and shelter quietly during 
the daytime, only leaving it in the evening when 
they crawl over the foliage and voraciously 
devour It. The meal over, they may return to 
the old w"feb, or form a new one should their 
search for. food have taken them too far from the 
old home. These nests, having to afford shelter 
for several hundred members, are often of con- 
siderable size, and consist of several layers of 
web closely woven together. It is from their 
curious habit of marching forth from the nest 
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in a regular army that these caterpillars have 
gained their name of Processional larvae. All 
day long the caterpillars remain perfectly 
quiet, closely packed together within the 
shelter of the nest, but directly the dusk draws 
on, there is a general stir. Then indeed a 
strange sight may be witnessed ; a single cater- 
pillar leaves the nest and begins to ascend the 
trunlc~<5f"t'!<3 tp.“e, in a moment it is followed by 
another, and this by a third, and then comes a 
rank of three or four larvae, which in turn is 
followed by many more, the ranks gradually 
increasing in their numbers in a wonderfully 
regular manner, until at last the rear of the 
column issues in rather confused order from 
the nest. After they have devoured as much 
foliage as they can eat, the army forms up once 
more in precisely the same order and marches 
off home. There is the same formation should 
the host migrate from one branch to another in 
search of food. When full grown, the larvae do 
not separate, but gradually increase the thick- 
ness of the walls of their common web with the 
aid of their moulted skins, and then each larva 
makes for itself a cocoon within which to pass 
through its final transformations. It is* during 
their evening peregrinations that th^se cater- 
pillars fall hapless victims to the .Calosoma 
Beetle and its larvae, which attack and devour 
them in large numbers. Indeed, but for the 
activity of this beetle in both the larval and 
adult stage of its life, in preying upon the 
Processionary Caterpillars, they would quickly 
strip the oak.treqs of every vestige of foliage. 

Q 
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The Tiger Beetle (Cicindda campestris) is 
another great hunter of caterpillars and other 
larvae and small insects. The ferocity with 
which this beetle attacks its prey is remarkable 
to witness. Pouncing upon some unfortunate 
fly, it sets to work with its large scissor-shaped 
jaws and quickly shears off thfe wings and legs 
of its victim, a$id then proceeds to devour the 
contents of the body. Its poweftful jaWssT swift 
movements, and hard armouf-clad body, makes 
the Tiger Beetle a formidable foe, and as if 
aware of its invulnerability the beetle displays 
extraordinary courage and alertness, declining 
to relinquish its prey if disturbed, and always 
putting up a good fight if cornered. Indeed, if 
taken up in the hand, it will wriggle and gnash 
its jaws, and try its best to bite. Nor is it one 
wit less bloodthirsty in the larval stage of its 
life, though as its body is then soft and unpro- 
tected, it cannot expose itself with the same 
recklessness when hunting for prey,' and there- 
fore has to resort to strategy. The Tiger Beetle 
larva has six short spiny legs, which enable it to 
dig a hole in the sandy soil which these inserts 
frequent. At first it burrows down vertically, 
thrusting out the earth with the aid of its flat 
head. Wftien £his vertical shaft has reached the 
desired <jepth, the la/va proceeds to tunnel 
horizontally for a short distance, and finally 
turns round and rests with its head to the exit. 
On the somewhat swollen fifth segment of its 
body, the larva has two curious fleshy tubercles 
and curved hooks, by means of which it fixes 
itself against the side of the shaft, near the 
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entrance, so that its flat broad head practically 
forms a false floor or lid. Beneath this in- 
genious trap the voracious larva waits, ready 
to seize and drag down any unsuspecting insect 
that may incautiously set foot upon the treacher- 
ous entrance to the trap. 

There is a rare little beetle to be met with in 
France, living upon dried animal matter and 
wo'btif ?* hich should be of peculiar interest to 
every student of insect life, and around which 
hangs the true halo of romance, for it saved the 
life of one of the greatest entomologists of 
France. Its name alone, of Necrobia (from the 
Greek vticp 6 e and | 3 fwc), is suggestive, for it means 
“ life in death." Here is the story as given by 
M. Louis Figuier, in his “Insect World." “Before 
1792, Latreille was known only from some 
memoirs which he had published on insects. He 
was then priest at Brives-la-Gaillarde, and was 
arrested with the cures of Limousin, who had 
not taken the oath. These unfortunates were 
then taken to Bordeaux in carts to be trans- 
ported to Guyana. Arrived at Bordeaux in the 
month of June, they were incarcerated in the 
prison of the Grand Seminaire till a ship should 
be ready to take them on board. In the mean- 
while, the 9th Thermidor arrived, and paused the 
execution of the sentence which condemned the 
priests who had not taken the oath to transpor- 
tation to be for a while suspended. However, 
the prisons emptied themselves but slowly, and 
those who had been condemned had none the 
less to go into exile, only their transportation 
had been put off till the spring. Latreille 
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remained detained in the prison of the Grand 
S€minaire. In the same chamber which he 
occupied there was at the time an 'old sick 
bishop, whose wounds a surgeon "came each 
morning to dress. One day as the surgeon was 
dressing the bishop’s wounds, an insect came 
out of a crack in the boards. Latreille seized it 
immediately, examined it, stuck it on a cork 
with a pin, and seemed enchanted at -wfctf he 
had found. ‘Is it a rare insec*, then ?’ said the 
surgeon. ‘ Yes,’ replied the ecclesiastic. ‘ In 
that case you should give it to me.’ ‘Why?’ 
'Because I have a friend who has a fine 
collection of insects, who would be pleased 
with it.’ ‘Very well, take him this insect; tell 
him how you came by it, and beg him to tell me 
its name.’ The surgeon went quickly to his 
friend’s house. This friend was Bory de Saint 
Vincent, a naturalist who became celebrated 
afterwards, but who was very young at that 
time. He already occupied himself much with 
the natural sciences, and in particular with the 
classing of insects. The surgeon delivered to 
him the one found by the priest, but in spite of 
all his researches he was unable to class it. 
Next dgy the surgeon having seen Latreille 
again in fyis prison, was obliged to confess to 
him that in his friend’s opinion this Coleopteron 
had never been described. Latreille knew by 
this answer that Bory de Saint Vincent was an 
adept. As they gave the prisoner neither pen 
nor paper, he said to his messenger, ‘ I see 
plainly that M. Bory de Saint Vincent must 
know my name. You tell him thgit I am the 
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Abb6 Latreille^ and that I am going to die at 
Guyana* before having published my “ Ex- 
amen des Genres de Fabricius.” ’ Bory, on re- 
ceiving this piece of news, took active steps, and 
obtained leave for Latreille to come out of his 
prison as a convalescent, his uncle Dayclas and 
his father being bail for him, and pledging 
themselves formally to deliver up the prisoner 
the moment they were summoned to do so by the 
authorities. The vessel which was to have con- 
ducted Latreille to exile, or rather death, was 
getting ready whilst these steps were being 
taken, and while Bory and Dayclas were obtain- 
ing leave for him to come out of prison. This 
was quite providential, for it foundered in sight 
of Cordova, and the sailors alone were able 
to save themselves. A little time afterwards 
his friends managed to have his name scratched 
out from the list of exiles. It is thus that 
the Necrobm ruficollis was the saving of 
Latreille.” 

A very warlike and pugnacious beetle, 
frequently to be met with in country lanes and 
on garden paths, is the “ Devil’s-Coach-Horse ” 
{Ocypus olens). It is a long, fairly slender beetle, 
black in colour with the antennae tipped with 
red. The wing-cases are veuy abbreviated, 
looking almost like a little waistcoat o/i the back 
of the long body, but beneath their shelter are 
neatly folded a pair of membranous wings of 
normal length. The beetle is carnivorous in its 
habits, and very active in its search for prey. 
When attacked or alarmed, the Devil’s-Coach- 
Horse Beetle ha # s a very characteristic habit of 
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cocking up its head and tail in a most threatening 
manner, opening and shutting its powerful jaws, 
and, if greatly excited, thrusting out from the 
end of its abdomen two little bladders from 
which it ejects a volatile fluid having a most 
unpleasant odour. The larva very much re- 
sembles the adult insect, but has neither wings 
nor wing-cases. • It hides away under the jh&lter 
of stones and logs during the daytime, coming 
forth at night to seek its prey? 

A sight which always awakens feelings of 
interest during a country ramble on a warm 
summer evening, is that of the greenish-blue 
phosphorescent light of the Glow-worm, which 
shines out so brilliantly from the hedgerow in 
the gathering dusk. This strange, mysterious 
light which glows so strongly, yet is practically 
destitute of heat, shines forth from the last 
abdominal segments of the body of the beetle — 
for the Glow-worm belongs to the Coleoptera, 
its scientific name being Lampyris noctiluca. It 
is the female that glows with the greatest 
brilliancy, her greater luminosity making up fQr 
her lack of wings, and enabling her to attract 
from afar the attention of her winged mate, who 
has thisfsame remarkable light-producing power 
developed in a lesser degree. In the early spring 
the female Glow-worm, deposits her yellowish, 
slightly phosphorescent eggs, from which the 
young soon emerge. The larvae have elon- 
gated flattened bodies of a dusky hue, and are 
very voracious. They are really very useful 
little creatures, for they eagerly attack and 
devour snails. As the summer advances they 
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change to .the pupal state, in which they may 
remain until the following spring, when they 
emerge «as perfect beetles. Professor Emery 
carried out many interesting experiments and 
observations on a continental species called 
Luciola italica, in the meadows round Bologna. 
By imprisoning^ females in glass tubes, he was 
able Jp prove conclusively that it was by their 
plitfvfhorescent light alone that they attracted the 
males, for directly a female caught sight of the 
flashes of an approaching male through the glass 
walls of her prison, she at once allowed her full 
splendour to shine forth. He found that the 
female is by no means readily satisfied with a 
mate, for having captivated one suitor, she 
promptly proceeds to signal to rival swains, 
until she is surrounded by an excited circle of 
admirers. 

There is always one vivid mental picture 
which stands out in the mind of the traveller 
returned from the West Indies and tropical 
South America, and that is of his first experi- 
ence of a dark, sultry night in those tropical 
lands when hundreds of Firefly Beetles gave 
forth their light on every bush, or moved slowly 
as if carried by unseen hands from tree to tree ; 
lighting up the sombre forest, as if for some 
fairy revel. The most brilliant of these living 
lamps, or cucujos, as the Mexicans call them, are 
species of Pyrophorus, of which Pyrophorus 
nociilucus is most frequently met with in Brazil 
and the West Indies. This beetle is about an 
inch and a half long, and of a dark rusty brown 
colour. The luminous organs are two yellowish 
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oval spots on the upper surface of the first ring 
of the thorax, and another even more brilliantly 
luminous organ is situated on the first ring of 
the abdomen. These light-produciftg organs 
are special modifications of the epidermic cells, 
disposed in two layers, of which the outer one 
appears to be alone luminous, .while the inner 
one contains masses of waste products, and is 
pierced by innumerable air-tubes (traake®). 
The luminosity of these orgins'depends on a 
process of oxidation, the oxygen being supplied 
by the trachea, the brilliancy of the light 
varying with the respiratory activity of the 
insect, nervous stimulus having little or no 
effect upon it. Although the subject has 
engaged the attention of many eminent 
chemists and physiologists, what the substance 
oxidized really is still remains undiscovered. 
The Indians make considerable use of these 
beetles, attaching them to their hands and feet 
when travelling through the forest at night. 
They attract the beetles by means of glowing 
coals or other form of light on the end of sticks 
which are gently waved about, and capture them 
in nets. The beetles so collected are carefully 
tended, kept in boxes covered with fine wire 
.gauze, bathed twice daily in tepid water, and 
fed with pieces 0 of sugar-cane. The beautiful 
Brazilian and Creole women make use of these 
Fireflies, or cucujos, fastening them in little 
transparent bags of light tulle to their dresses 
and hair; the effect produced by the tasteful 
grouping of these living jewels being parti- 
cularly striking and beautiful. 



CHAPTER IX 

GUP INSECT FOES— RAVAGERS OF 
CROPS 

O UR very numerous insect foes may be 
roughly classed under two heads, namely, 
those insects which when allowed to increase in 
numbers become the ravagers of crops; and 
those insects which are the transmitting agents 
of disease to man and his flocks. 

Let us first try to realize why certain species 
of insects have, as the ravagers of crops, become 
the foes of mankind. But a little careful and 
discriminate observation is required to bring 
home the fact that in practically every instance 
these insects have become the foes of man 
through his violation of the laws of Nature, 
either wilfully or in ignorance. While it is very 
difficult and of rare occurence under absolutely 
natural conditions for vast swarms of plant- 
destroying insects to suddenly 'appehr, nothing 
is easier in the artificial Conditions p induced by 
man. The web ot natural life is so wonderfully 
adjusted that all the species, both plant and 
animal, making up that environment, are asso- 
ciated together in such a way that the excessive 
multiplication of a single species, either plant or 
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animal, to the detriment of the other species, 
is held in check, and is practically impossible. 
Not so, however, in the artificial environment 
created by man in his cultivated ‘fields and 
gardens; there we shall find in the various 
growing crops an abnormally abundant supply 
of food provided for these injurious insects, 
while the majority of their natural foes are 
-absent, driven 'away and destroyed by" flKrt. 
Small wonder, therefore, th^fc tTius unchecked 
and supplied with an abundance of food, the 
insects should multiply with astonishing rapidity, 
and become in a short space of time converted 
into an all-devouring host, whose ravages are 
only to be combated by unceasing and costly 
labour. Nor will this annual, and what might be 
unnecessary, expenditure of capital and labour 
decrease until the present ruthless and sense- 
less slaughter of insect-eating birds is checked, 
either by new and more drastic laws, or by the 
active administration and revision of the existing 
neglected Wild Birds’ Protection Act. 

The amount of hereditary ignorance and pre- 
judice existing amongst both farmers, gardeners, 
and gamekeepers concerning bird life, is as 
astonishing as it is lamentable; causing as it 
does the slaughter of hundreds of innocent and 
useful creatures annually. Every Owl nailed to 
the 'barn-floor does not represent one foe the 
less, but one faithful friend, who, if permitted to 
live, would have destroyed hundreds of mice and 
rats, and thereby prevented the destruction of 
much grain and the loss of many an egg and 
young chick; for nine times out of^ten it is the 
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rats that are responsible for the loss of chicks 
and baby pheasants. 

One of the best friends of the farmer is the 
beautiful Lapwing or Plover, which if encouraged 
on the land would quickly help to rid it of wire- 
worms, leather-jackets, and other larvae which 
attack the roots»of grass and growing crops ; yet 
every spring these birds are persecuted for their 
eggs, which ar t e diligently sought throughout the 
breeding season, gnd sent in large quantities to 
the cities. As a natural result of this annual 
destruction of the eggs, the handsome and useful 
Lapwing is steadily decreasing in numbers, is 
becoming every year more shy, and seeking more 
remote breeding places far from arable land 
where its services would be so valuable; and 
will, unless adequate steps are taken to stop the 
present wholesale destruction of its eggs, very 
soon be numbered amongst the ever increasing 
list of extinct species. The Tits and Finches, so 
foolishly persecuted by prejudiced and unobser- 
vant people, render invaluable service in the 
destruction of bud-frequenting insects, devouring 
these serious pests in countless numbers, so that 
the birds destroy thirty or forty insect-infested 
buds at least for every se-und one that .they may 
spoil in the search for their natural food. The 
amount of good work accomplished *by the Star- 
ling, by extracting and devouring' grubS from 
infested lawns and meadows, is truly remarkable, 
and offers a most instructive object lesson in the 
extreme importance and value of the insectivorous 
birds in holding in check our insect foes. It is 
only by the protection and encouragement of 
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these feathered natural foes of the insects that 
we can ever hope to hold them successfully in 
check. That a certain amount of gopd may be 
done by supplementing the work of these natural 
enemies of our insect foes is obvious, bht to 
imagine that their services can be successfully 
replaced entirely by artificial means, except very 
■ occasionally under the most favourable conditions 
and at very great cost, is absurd, and can onTy 
lead to disaster. The very number and variety of 
the so-called insecticides, of which highly im- 
aginative advertisements crowd the columns of 
the agricultural and horticultural papers, only 
serve to testify their own worthlessness and the 
futility of artificial methods unaided by natural 
checks. 

How, then, can we best help Nature to combat 
these insect ravagers of our crops? First by 
encouraging their natural foes, and secondly by 
striving to become familiar with the lives and 
habits of the insects, so that we may know when 
most successfully to apply such artificial means 
as we have in our power to use for their destruc-. 
tion. It would be impossible within the space at 
present at my command, to enter fully into the 
details of t the habits of all our agricultural insect 
pests, therefore 1 shall only endeavour to trace 
the habits of some of the most remarkable or 
important, trusting that these may suffice to 
illustrate the importance and interest which 
attaches to the study of this particular branch of 
insect life. 

Although of such diminutive size and fragile 
structure, the Plant-lice, Green-fly, . Blight, or 
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Aphides, to give them the varied names by which 
they are known, are the most universal and at 
the same time the most appallingly destructive 
of all the insect ravagers of crops. No part of a 
plant escapes their attack, the stem and branches, 
leaves, fruit, and roots, all being liable to their 
unwelcome attentions ; while the extraordinary 
rapidity with which they multiply, render the 
K^hides one o£ the most difficult pests to exter- 
minate when once.they have been permitted to 
establish themselves upon the plant Strictly 
speaking, the word “ Aphis ” is a family term for 
these insects, of which some one hundred and 
eighty species are to be found in England ; and 
in many cases a species will be found to confine 
its attention to one particular food-plant, exer- 
cising by its almost continuous attacks a very 
great influence upon the growth of various crops. 
Some species, however, may be found on 
different food-plants at certain seasons of the 
year; thus the Hop Aphis, which is responsible 
for such appalling destruction in the hop 
gardens during some seasons, may be found 
in the earlier part of the year, before the 
bines make luxuriant growth, feeding upon the 
sloe. 

Individually the Aphides wojuld be com para- • 
tively harmless, for they are diminutive in size 
and of comparatively frail structure ; bu^^so 
great and swift are their powers of multiplication 
and development, that in an incredibly short 
space of time thousands may be found crowding 
the stems and leaves of plants which a week 
previously harboured but a few specimens. 
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The life-history of the Aphis is an extra- 
ordinarily interesting one, and has attracted 
the close attention of many of the jfiost dis- 
tinguished scientific men. Reaumur and Bonnet 
being the first to accurately investigate its life- 
history, while their researches have been con- 
firmed and further enlarged by the investigations 
of Owen, Huxley, and Buckton. The perfect- 
winged male Aphides make thpir appearance 
in large numbers in the autumn, and mate with 
the oviparous or egg-laying females. These 
females then deposit their minute eggs upon the 
plants, frequently covering them with a natural 
protective secretion ; and with the advance of 
autumnal cold weather, the males and oviparous 
females soon die. From these autumn-deposited 
eggs are hatched in the following spring im- 
perfect wingless Aphides which are all females, 
no males being present amongst them. These 
wingless females very soon commence to produce, 
not eggs, but living young, and are therefore 
called viviparous females. Their offspring in turn 
give birth to other living young exactly like them- 
selves in appearance, and so on throughout the 
summer there is a constant succession of these 
viviparous females, all producing young without 
the presence of t,he male ; this non -sexual method 
of reproduction being known as parthenogenetic 
reproduction. Reaumur, in the course of his 
experiments with Aphides, succeeded in rearing 
about fifty parthenogenetic generations, all des- 
cended from one mother, by keeping up for 
several years a constant summer temperature 
and abundance of food; thus demonstrating 
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that warm weather and a plentiful food supply 
are conditions which result in the production of 
parthenogenetic females. The return of autumn, 
bringing with it a lower temperature and a 
growing scarcity of food, heralds the birth of 
winged males and egg-laying (oviparous) females. 
Sexual intercourse takes place, and the winter 
eggs, from which the first generation of vivi- 
parous and parthenogenetic femdles will emerge, 
are deposited " % 

The offspring of the viviparous females at 
the time of their birth closely resemble their 
parents in general appearance ; they do not 
pass through any regular metamorphosis, but 
at once begin to feed, cast their skins once 
or twice, and within a few days of their own 
entry into the world are ready to give birth to 
young. As under normal conditions viviparous 
female Aphides live for four or five weeks, it is 
possible for the parent insect to find itself sur- 
rounded, not only by its children, but by its 
grand-children, great-grandchildren, and great- 
great-grandchildren. Reaumur estimated that 
one female Aphis may be the progenitor of no 
less than 5,904,900,000 individuals during the few 
weeks comprising the period of her existence. 
Professor Huxley brings home to us even more « 
clearly the extraordinary fecundity and .the 
astonishing rapidity with which tile Apfttdos 
increase. Assuming that one thousand Aphides 
weigh collectively about one grain avoirdupois 
(and this is rather under- than over-estimating 
their weight), and that only a very stout man 
can weigh # as*much as two million grains, or 
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rather more than twenty stone, Professor Huxley 
computes that the tenth brood alone of the des- 
cendants of a single Aphis, if their multiplication 
remained altogether unchecked by f the usual 
natural causes which play such an important 
part in their destruction, would weigh more than 
five hundred millions of stout men ! But for its 
many natural foes, such as the insect-feeding 
birds, and certain insects which feed upon *k 
or deposit their eggs in its, living body, and 
those storms and other sudden climatic changes 
which exercise a very considerable influence 
upon its numbers, the Aphis would multiply 
to such a degree as to cause in a few months 
the total destruction of all existing vegetation. 

And now let us just briefly glance at the 
anatomy and general appearance of this most 
remarkable and prolific insect foe. The male 
Aphides are always winged, while the females are 
frequently wingless. Throughout the summer 
months the majority of the viviparous females 
are wingless, but at certain times, particularly 
when the food-plants are becoming exhausted 
from the vast numbers of Aphides crowded 
together, and in the spring and autumn, winged 
females „ appear. The Aphides are chiefly 
' brownish or green in colour, often closely 
resembling' the colour of the food-plant, though 
sofi&c species like the Bean Aphis, which is such 
a pest in the kitchen garden, attacking the tops 
of the broad-beans, is from its sooty colour often 
called the “ Collier ” or “ Black Dolphin." Their 
bodies are soft, fleshy, and swollen in appear- 
ance, more or less oval in shapdf and generally 
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covered with a mealy substance which serves 
to repel water. The wings, when present, are 
very beafttiful and delicate in structure, often 
finely irridescent, the front pair being much 
larger than the back. The legs are slender and 
feeble, in keeping with the very sedentary life 
these insects lead, for the majority rarely move 
fflj r from the spot where they are,born, migration 
being practically confined to the winged in- 
dividuals. Most of the species bear upon the 
upper surface of the abdomen a pair of per- 
forated tubercles, the well-known honey-tubes, 
or corniculi, from which a copious supply of 
sweetish fluid is poured forth in small drops, 
and is the sticky substance so often found coat- 
ing the surface of leaves during the summer 
months, and called “ honey dew." It is for the 
sake of this honey-dew secretion that the Ants 
pay such attention and care to certain species 
of the Aphides. The parts of the mouth are 
very perfectly adapted for piercing the leaves 
and stems, and for sucking the juices of plants ; 
they consist of four long stylets within a pro- 
tecting sheath or proboscis. 

The cultivation of hops, once such a character- 
istic and flourishing English industry; giving 
constant employment to hundreds of our agri- 
cultural labourers, is to-day rapidly approaching 
total extinction, killed by unfair foreign cofh=’*‘ 
petition, and the wilful refusal of a purblind 
Legislature to grant such measures as would 
afford due protection and enable the unfortunate 
British agriculturist to compete on fair terms 
with his foreign .rivals. One of the many factors 

R 
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which has helped to bring about this lamentable 
state of things, and which has always governed 
the cost of production, the quantity, q-flality, and 
price of hops, is one of our insect foes, namely 
the Hop Aphis, which, frequently appearing in 
vast numbers in the hop gardens, causes the 
most terrible havoc among th r e bines ; and the 
cost of fighting this pest looms large among 
the causes which render it impossible for the 
English farmer to compete against the prices of 
foreign, untaxed, imported hops. 

Some idea of the havoc which these insects 
can cause may be gathered from the following 
extract from the “ Letters of Rusticus,” and 
which also throws an interesting light on the 
size of the industry in the early years of the last 
century: " In the year 1802, on the 14 of May, 
the duty was laid at £100,000; the fly, however, 
appearing pretty plentifully towards the end of 
the month, it sank to ,£80,000 ; the fly increased, 
and by the end of June the duty had gone down 
to £60,000; by the end of July to £30,000; by the 
end of August to £22,000; and by the end of 
December to £14,000; the duty actually paid 
this year was £15,463 10s. In 1825 the duty 
commenced at £130,000, but, owing to the 
excessive increase of the fly, had in July fallen 
to £;6,ooo; at the beginning of September it 
7 < 5 Se to £29,000; but towards the end fell again 
to £22,000; the amount paid was £24,317 os. 1 id. 
In the following year the summer was remark- 
ably dry and hot; we could hardly sleep of 
nights with the sheets on ; the thermometer for 
several nights continued above 70° JFahr. all the 
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night through ; the crop of hops was immense, 
scarcely a fly was to be found, and the betted 
(estimated) duty, which began in May at £120,000, 
rose to £265,000; the gross duty actually paid 
was £468,401 1 6s. id., being the largest amount 
ever known. From this it will appear that, in 
duty alone, a little insignificant fly has control 
o,ver £450,000 annual income Jto the British 
Treasury ; and,, supposing the hop grounds of 
England capable c i paying this duty annually, 
which they certainly are, it is manifest that in 
1825 these creatures were the means of robbing 
the Treasury of £426,000. This seems a large 
sum, but it is not one-twentieth part of the 
sums gained and lost by dealers during the 
two years in question.” Although since those 
memorable years considerable advancement has 
been made in the artificial means of combating 
the ravages of the Hop Aphis, the cost still 
remains very high, and it is the natural enemies 
of the Aphides, such as the ladybirds, hawk- 
flies, lace-wing flies, parasitic ichneumon flies, 
and insectivorous birds, which are the only 
really successful agents in preventing their 
excessive increase. 

In like manner, our cereal crops in some 
seasons suffer very serious damage from the 
depredations of Aphides ; the Corn Aphis 
( Siphonophora granaria), to be found feeding upbif 
wild grasses, at times ravaging the cornfields 
to such an extent as to seriously impoverish if 
not altogether destroy the crop. But this Aphis 
has a deadly natural foe in the shape of a 
parasitic ichneumon fly which deposits its eggs 
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in the body of the Aphis, the resulting larvae 
thriving upon the fat, so to speak, of their 
unhappy host, until the Aphis dies froth exhaus- 
tion. The tiny ichneumon is ever alert and on 
the watch for its victims, and the most super- 
ficial examination of a few heads of wheat 
towards the end of the suihmer will show 
hundreds of de?d Aphides, each with a minu^g 
hole in the skin through which the parasite has 
emerged, after passing through its metamorphosis 
within. 

Every one who has visited an old orchard 
during the summer months must be familiar 
with the curious patches of white, cottony 
looking material attached to the trunks and 
branches of the fruit trees. These curious 
patches, on closer observation, will be found 
to shelter numbers of reddish or slatey grey 
coloured Aphides, commonly known as the 
American Blight or Woolly Aphis, and said to 
have been imported into this country from 
America in 1787 ; though there seems to be some 
uncertainty as to this being a fact, the opinions 
of experts differing on the subject Whether 
indigenous or imported, however, one fact is 
only too well established, and that is the very 
serious injury which these Aphides cause every 
^ear in our orchards, by their constant punctur- 
ing of the tissues and sucking at the sap ; indeed, 
so great has been the havoc wrought by this 
insect foe, that in some years the entire cider 
crop has been lost in some counties. The 
characteristic “ wool," is excreted from the back 
of the insect, and serves a flouble purpose, 
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namely, as a protection from rain and cold, and 
as a means of transportation from one tree or 
orchard t<^ another. In neglected orchards this 
wool may be seen in masses and festoons 
hanging down from the branches of the trees, 
and fragments may be seen ever and anon to 
become detached and wafted away on the 
wings of the wind, to spread the infestation in 
t/cher quarters; for every tuft t)f wool will be 
‘found to contain a number of the Aphides. But 
for the good work of the Blue Tit (Parus 
cocrulens), who may be seen hunting over the 
infected boughs and trunks during the winter, 
clearing off the Aphides wholesale, our orchards 
would indeed stand but a poor chance of yielding 
any fruit These beautiful and interesting little 
birds deserve to be most thoroughly protected, 
and encouraged in the orchards, for the 
enormous amount of good they do far outweighs 
any slight loss they may cause by destroying a 
few buds, the greater number of which are 
probably already infested with some hidden 
insect foe. 

Another of our insect enemies, which though 
of diminutive size is capable of causing terrible 
havoc among turnips and similar crops, is the 
Turnip Flea Beetle ( Haltica nemorum), or, as it is. 
often called, the Turnip Fly. It measures but 
a twelfth of an inch in length, belongs *to -the. 
order Coleoptera (Beetles), and has gained one 
of its common names from its quick, jumpy 
movements when alarmed. These little shining 
blackish beetles may be found in myriads, in 
fine sunny weather, busily engaged in gnawing 
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holes in the turnip leaves, but skipping off 
directly they are alarmed, their rapid jumping 
movements from leaf to leaf producing curious 
pattering sound, almost like falling rain. 

The female Turnip Flea Beetle lays her eggs 
on the under-surface of the rough turnip leaf, 
and in ten days the young whitish-yellow, fleshy, 
cylindrical-bodied larvae hatch out. Directly they 
emerge from the' eggs, these larvae set to work 1 6 
gnaw through the lower skin # into the soft pulp* 
of the leaf, and thence make their way onwards, 
eating out winding burrows inside it Safely 
housed within these burrows, they feed for about 
six days, and then they come out and bury them- 
selves at a depth of about an inch and a half in 
the soil, at the foot of the plant upon which they 
have been feeding. They then pass into the 
pupal stage, which lasts for about fourteen days, 
at the end of which time they emerge as perfect 
beetles. It is as the adult beetle that this 
insect does the most serious damage, for it not 
only gnaws the seed-leaves (cotyledons) and 
the tender young plant when it first spring* 
into growth, so as to frequently totally destroy 
it, but also gnaws large holes in the foliage of 
more advanced crops, thereby causing very 
serious injury. 

In .the year 1881 this country suffered from 
■the- most Severe and general attack of the 
Turnip Flea Beetle hitherto recorded, the havoc 
caused by the insects amounting practically to a 
national calamity. Some idea of the vast extent 
of the damage caused by these minute beetles, 
insects measuring but a twelfth of an inch in 
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length, may be gained from the following quota- 
tion from Miks E. A. Ormerod’s “Observations 
of Attack of Tuirnip Fly in 1881.” “The acreage 
under turnipsVand swedes in the twenty-two 
English counties reported on, was on the 4th of 
June, 1881, as stated in the agricultural returns 
of Great Britaip, 1,149,768 acres; and from the 
reports sent to myself of amount of Turnip Fly 
'infestation, it might fairly be presumed that it 
- s generally ‘present in the counties reported 
from. If, however, we take half the total of 
1,149,768 acres mentioned above, that is to say, 
574,884 acres, as the area to be re-sown once in 
the counties under consideration (a calculation 
which is probably much below the real amount), 
we shall get a basis for an estimate. 

“1st. Taking loss on seed alone for one 
re-sowing, if we take the price of seed at gd. 
per pound, and three pounds per acre as the 
quantity needed, this loss would amount to 
£64,674 95. 

“2nd. Taking loss on one re-sowing of the 
same amount of acreage, including outlay for 
scuffling, harrowing, rolling, drilling, seed, and 
possibly some additional superphosphate, we 
cannot well put the cost per acre under 155. 
(if ploughing instead of scuffling should be re* 
quired, it woyld be some shillings iribre, say 5s.) ; 
but taking the outlay'as 1 5s. this would amount 
to the sum of £431,163 on the 574*884 acres. If, 
according .to the estimate of some of our 
agriculturists, much better able to estimate 
outlay per acre than myself, this should be put 
at £1 rather than 15s., the loss of course agrees 
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in numbers of pounds with the acreage, £574,884 
on 574,884 acres. 1 

“In Scotland, Turnip Fly W/is pi-psent in 
various localities, or wasgenerall/ prevalent to a 
serious extent in eleven counties. The acreage 
under turnips and swedes in these eleven 
counties, as stated in the Government returns 
quoted above, was 194,105 acres. Half of this 
total of 194,105 aeres is 97,052, and following the 
previous method of calculation, the loss on th’ c 
would be for seed, £10,9x8 /s. r ; for one re-sow- 
ing at 15s. per acre, £72,789 ; for one re-sowing at 
£1 per acre, £97,052. The loss, therefore, on the 
amount of acreage named in twenty-two English 
and eleven Scottish counties would at the above 
estimate stand thus : For seed alone, £75,592 16s. ; 
for one re-sowing, including, seed and cultiva- 
tion at the rate of 15s. per acre, £503,952; the 
same at the rate of £1 per acre, £671,936. This 
amounts to just a little more (or considerably 
more) than half a million, if the larger rate of £1 
per acre is taken ; but though the direct amount 
of money loss on unreturned outlay for seed and 
re-sowings in the districts known to have been 
attacked amounts to this enormous sum, and can 
at least be fairly well estimated, beyond this 
there is still a heavy loss to be considered on 
lesser value 'of thfe white turnip than the swede 
crop, and also on the deficiency of the late- 
sown crops, as well as in some cases the total 
loss. Also the deficiency of crops affects other 
points of agricultural supply, as want of cattle- 
food, and consequent lesser supply of manure, 
depreciation of price of stock, etc.; so that 



RAVAGERS OF CROPS 249 

it is impossible to say how far the loss 
extends/’ ' 

The Cpdlin\Moth (Carpocapsa potnonella) is a 
striking example of an insect which, through the 
agency of man, Has become a cosmopolitan foe. 
Its original home, like that of its principal food 
plant, the apple, was probably south-eastern 
Europe, and from thence it has spread to almost 
every part of the world where ‘apples are culti- 
Mtcd, so that to-dav this insect foe is to be found 
causing considerable damage in the fruit orchards 
of Australia, Canada, New Zealand, Tasmania, 
South Africa, the United States of America, in 
Great Britain, Ireland, and the Continent. That 
it is an ancient foe, there seems to be considerable 
proof, for Cato in his treatise on Agriculture, 
written nearly two hundred years before the 
Christian era, is said to mention “wormy apples 
while Pliny, in the first century a.d., wrote : “ The 
fruits themselves, independently of the tree, are 
very much worm-eaten in some years, the apple, 
pear, medlar, and pomegranate, for instance.” 
The first published account of the insect itself, 
however, does not seem to have appeared until 
1635, when the Dutch author Goedaerdt 
described it under the name of “ Pear-eater, ” in 
his curious old book entitled "Me^pmorphosis* 
Naturalis." Its modern name of Codlin. Moth 
appears to have been first given to tlie insect by 
Wilkes, in 1747, who, in connection with his de- 
scription of- the Moth, gives an illustration of a 
Codlin apple tree; other names by Which it 
has been known are “ Apple-Worm," “Apple 
and Pear Worm,” “ Fruit Worm." 
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Conservative estimates place the annual loss 
to fruit growers, caused by the ravages of the 
Codlin Moth, at from 20 to 75 y>er c^nt. of the 
apple crop ; the variation bei^g governed by 
the amount of work carried out*yearly in holding 
the increase of the moth in check. In the fruit- 
growing States of America the damage caused 
by this insect is very serious, amounting, for 
instance, in the* State of New York alone, to* 
something like $3,000,000 per annum. <• — 

The Codlin Moth is a pretty little insect, its 
grey front wings being delicately streaked with 
copper, and having a dark burnished patch 
near the hind angle of the wing. The hind 
wings are of a somewhat lighter greyish-brown 
colour, with a darker margin. In the spring, 
just as the apple blossoms begin to fall, the 
female moth deposits her tiny scale-like eggs 
upon the skin of the young newly formed fruit, 
or on the adjacent leaves. In about a week the 
tiny larva hatches out and usually makes its way 
into the blossom end of the baby apple, where it 
remains feeding for several days before eating 
its way down to the core. Here it lives feeding 
upon the seeds, and thereby causing the prema- 
ture fall, of the apple. About four weeks after 
r its first entry into the apple, the larva is full- 
grown, and as a preliminary to quitting the fruit, 
it gnaws a'tunnel from the core to the outside, 
but closes the opening of this tunnel with a sort 
of wad composed of silk and apple. debris for a 
few dajs, while it takes its final feed within. It 
then emerges by the tunnel, and usually makes 
its way to the trunk of the tree, where it spins a 
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cocoon under »the loose bark. From this cocoon 
the perfect m<|th emerges in about a fortnight, or 
in the fctflow/ig spring, according to whether 
there are one-lr two broods in the course of 
the season. In England the moth appears to be 
single-brooded, but in France and the g-eater 
part of the United States of America it is double- 
brooded. Apparently it is the second broods that 
'are chiefly the means of spreading this pest from 
'i-A ■» country to another, for these larvae are 
frequently still witfiin the apparently good apples 
when gathered and packed. The larvae on emerg- 
ing will spin their cocoons in any convenient 
crack or cranny of the barrel or packing-case, 
or wherever the apples have been stored, and 
in due course the perfect moths will emerge to 
spread the infestation over new ground. 

The Cockchafer (Mclolontha vulgaris), although 
an all too familiar insect in our country lanes 
during the months of May and June, is not quite 
such a serious foe to the British farmer as it 
is to our friends on the Continent, where vast 
swarms periodically make their appearance, and 
strip the entire foliage from the trees. Never- 
theless, in England, it is an insidious foe, always 
present in certain numbers, working throughout 
its comparatively long larval life beneath the* 
surface of the ground at the roots of trqes and 
various crops, while in the adult stagfe it devours 
the foliage. The large, brownish, handsome 
Cockchafer Beetle, with its beautiful, almost fan- 
shaped antennae, is too familiar an objectrto need 
a detailed description, but the larva, leading a 
subterranean life, is probably not so generally 
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known in appearance. The female Cockchafer 
deposits her eggs in the ground, and from these 
emerge the whitish, fleshy looking larvae. The 
larvae, when full-grown, are /furious-looking 
creatures about two to three inches in length; 
the head is brown and horny, and the jaws are 
well developed; the six legs are immediately 
behind the head, on the thoracic segments of the 
body; the body terminating in a large sac. 
When brought up to the surface of the soil bj-tt 
spade or the plough, the larva assumes a very 
characteristic and somewhat rigid bent position, 
only feebly moving when touched. 

The larval stage of the Cockchafer lasts from 
three to four years, during the whole of which 
period the insect remains beneath the surface, 
feeding voraciously upon the roots of sapling 
trees and other plants. When ready to pupate 
the larva digs deep down into the soil, where it 
forms a little chamber within which to pass the 
final stage of its metamorphosis. The perfect 
chafer soon emerges from the pupa, but does 
not immediately quit the little chamber in which 
the final change has taken place, often remaining 
in a state of hibernation until the end of spring. 
The Chafer has a heavy, rather blundering flight, 
•and before rising from the ground may be seen 
to rapidly vibrate its wings for a minute or two, 
preparatory to taking flight. This curious move- 
ment of the Cockchafer, which has something to 
do with the filling of its tracheal tubes with air, 
the chihlren of the western provinces of France 
call “ compte ses ecus," and they sing to the beetle 
this old-world refrain : — 
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u BaJb#»,vole, vole, vole, 

An p&re est k^cole, 

Qui la’a dit, si tu ne voles, 

II \coupera la gorge 
Avec \ grand couteau de Saint -George.” 

The two most historic appearances of vast 
swarms of Cockchafers in the British Isles 
occurred in 1574, when their corpses clogged 
and stopped th§ mill-wheels on\he Severn ; and 
agjfn in 1688, wfyen they appeared in county 
Galway is such swarms as to cause a famine. 
On the Continent, the visits of these all-devour- 
ing hosts have been of much more frequent occur- 
rence. In the summer of 1804, great quantities of 
these Cockchafers were blown by a gale of wind 
into the Lake of Zurich, so that a thick bank of 
their decomposing bodies was heaped up upon 
the shore, and caused from its putrid exhalation 
a serious outbreak of illness. On the 18th of May, 
1832, it is recorded that a great cloud of Cock- 
chafers in full flight arrested the progress of the 
diligence on the road between Gournay and 
Gisors, the horses being so terrified that the 
driver was obliged to turn back. M. Mulsant, 
in his “Monographic des Lamellicornes ae la 
France,” relates how the streets of Macon were, 
in the month of May, 1841^ invaded by scf 
numerous a host of Copkchafers that the insects 
were shovelled up with spades, ’while they 
swarmed in the vineyards of the Maconnais, 
doing mosfserious damage to the foliage. 

One of our worst agricultural foes ft the so- 
called “ Wireworm,” the larval stage of a small 
oblong beetle, variously known as the Click or 
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Skip-jack Beetle, all too commorf in the fields 
during the summer. The larvae a*e yellowish in 
colour, varying in length from a Quarter to half 
an inch ; their tough cylindrical bodies looking 
like little pieces of wire. The destruction which 
these Wire-worms cause to root, grain, and 
fodder crops in Great Britain alone, amounts to 
many thousands of pounds per annum. The, 
larval stage lasts for a considerable period, from 
three to five years, and the only time that^he' 
larvae cease from their voracious attacks upon 
the roots and underground stems of the various 
crops, is during very hard winter frosts. Moles, 
rooks, starlings, plovers or lapwings, and 
pheasants are the most important natural foes of 
the Wire-worm, and if encouraged on the land 
and protected, will far more effectually hold this 
pest in check than is possible by any artificial 
means. They are also our best friends m waging 
successful warfare against the “ Leather-jackets," 
the sooty-brown coloured, cigar-shaped larvae of 
the Daddy-long-legs fly. Indeed, but for the 
untiring labours of our bird friends and the moles, 
large areas of pasturage would annually be laid 
waste by the depredations of these insects, which 
also attack the roots of corn, cabbage, kale, and 
"other vegetables., 

Of -the terrible ravages which our insect foes 
are capable of causing, we have a striking object 
lesson in the appalling destruction wrought in 
the vineyards of France by the Phylloxera, a 
very srrfhll insect closely allied to the Aphides. 
In the year 1875 the area under cultivation as 
vineyards in France amounted to6,3$2,ooo acres, 
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and in 1885, through the ravages of the Phyl- 
loxera alone, it had become reduced to 2,868,000 
acres. That isVo say, in round numbers, within 
a period of ten \ears, four million acres of once 
healthy and prosperous vineyards had been laid 
waste by these insects. Fortunately preventive 
means have bee* found to arrest this swift and 
.appalling work of destruction, and the threatened 
industry saved from total extinction. Neverthe- 
les^the ravages of fche Phylloxera has cost France 
a financial loss far in excess of that of the Franco- 
German War. This terrible insect foe appears 
to have first been discovered in North America 
in 1854, and to have been carried thence on the 
exported vine-plants to Europe, where it quickly 
established itself and appeared as a noticeable 
infestation about 1863. To-day it is to be found 
in all vine-growing countries. The greatest 
difficulties have been experienced in attempting 
the successful destruction of this scourge with- 
out injuring or totally destroying the vine-plants, 
and but for the fact that the Phylloxera has many 
natural foes, and that these have wisely been 
cherished and encouraged in the vineyards, it 
would have been impossible to check the swift 
and ever-increasing spread of this terrible pest. 

The Migratory Locust (Pachyjtylus migratorius)' 
is of very great historic as well economic 
interest, for it is probably one of the oldest 
insect foes of mankind, and records of its depre- 
dations havd been handed down from the time of 
the early civilizations of the East. In tfie tenth 
chapter of Exodus, for instance, we have a 
graphic and dramatic description of a vast plague 
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of Locusts, which arrived, borne the wings of 
an east wind, and covered all the^and ; and after 
devouring every green thing, t|ey were swept 
away by a western wind. Bred in the deserts of 
Arabia and Tartary, the Locusts are carried into 
Africa and Europe in innumerable swarms, 
which look like advancing storm-clouds, darken- 
ing the sky, and when they alight, covering the, 
ground and the branches of the i trees for many 
leagues. In a few hours eve/y vestige of vege- 
tation has been gnawed down and devoured, so 
that the trees stand with bare and broken 
branches, striped of their luxuriant foliage. Then, 
as if by some recognized signal, the vast devasta- 
ting army rises and departs, seeking further 
what it may devour, leaving behind it pestilence, 
famine, and despair. 

The Abbe Ussaris, who was an eye-witness of 
the fearful invasion of Poland and Lithuania in 
the year 1690 by Locusts, when these insects 
appear to have arrived in three separate swarms 
by different routes, wrote that “ they were to be 
found in certain places where they had died, 
lying on one another in heaps of four feet in 
height. Those which were alive, perched upon 
the trees* bending their branches to the ground, 

' so great w?s thejr number. The people thought 
that they had Hebrew letters on their wings. A 
rabbi professed to be able to read on them 
words which signified God’s wrath. The rains 
killed these insects : they infected the air ; and 
the cattle, which ate them in the grass, died 
immediately.” 

In 1845, • and again in 1866, /he Locusts 
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wrought fearfti havoc in Algeria, not only devour- 
ing every serai of vegetation, but also penetrat- 
ing in masses Vito the barley stores and native 
wheat-pits, so mat great barricades had to be 
raised in front or the granaries to prevent their 
entry. In the environs of Algiers alone, during 
the 1845 invasion it is computed that 14,760,000 
Locusts were destroyed. In the year 1739 they 
‘appeared in vast swarms, covering the country 
frorff Tangiers to Mogador. All the region near 
the Sahara appears to have been ravaged, and 
the wind blowing the Locusts in thousands 
into the sea, their decomposing bodies gave rise 
to an epidemic of disease which laid Barbary 
waste. 

During the last century the Locusts appeared 
on several occasions in great numbers, and 
caused wide-spread havoc in the south of France. 
The Locusts have a world-wide distribution ; in 
the south of Europe, India, China, Africa, and the 
Rocky Mountains of North America, they abound, 
and from time to time appear in mighty and 
devastating armies. In size they vary from half 
an inch to six inches in length. They are all 
rather handsome, powerfully built insects, with 
strong hind legs and formidable mouth-organs. 
They do not undergo a complete metajnorphosis, « 
the young Locusts on emerging from the egg 
resembling their parents in general appearance, 
save for the absence of wings. 

Many are the methods by which man has 
sought to combat the ravages of this forfhidable 
insect foe. During the Middle Ages the priests 
frequently exorcised the Locusts, who, however, 
s 
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“ did not seem one penny the worie," and cheer- 
fully continued in their wickedness. The follow- 
ing quaint description of such a /ceremony is to 
be found chronicled by a piovre monk named 
Alvarez, who during his wanderings in Ethiopia 
encountered a mighty army of Locusts. Writes 
the worthy monk: “Thus charting psalms, we 
went into a country where the corn was, which 
having reached, *1 made them Qthe Portuguese' 
and natives] catch a good many of these Locfcsts, 
to whom I delivered an adjuration, which I 
carried with me in writing, by me composed the 
preceding night, summoning, admonishing, and 
excommunicating them. Then I charged them 
in three hours’ time to depart to the sea, or else 
to go to the land of the Moors, leaving the land 
of the Christians ; on their refusual of which, I 
adjured and convoked all the birds of the air, 
animals, and tempests, to dissipate, destroy, and 
devour them ; and for this admonition I had a 
certain quantity of these Locusts seized, and 
pronouncing these words in their presence, that 
they might not be ignorant of them, I let them 
go, so that they might tell the rest.” 

The Arabs, whose crops are so frequently 
devastated by the Locusts, have many curious 
■ legends ai\d ideas concerning them. They have 
a saying that tliese insects were formed out of 
the clay left over from ‘the making of man, and 
that with the total extinction of the Locust, the 
human race will quickly disappear, the Locust 
originally having been destined to serve as food 
for man. Another legend tells how Mahomet 
one day foqnd a Locust upon whose wings was 
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written in L^ebrew characters, “We are the 
troops of the^Most High God ; we each one lay 
ninety-nine eggs. If we were to lay a hundred, 
we should devastate the whole world.” The 
Prophet, greatly *alarmed by his discovery, made 
long and earnest prayer to God to destroy these 
enemies of all True Believers ; and the angel 
Gabriel, in answer to the invocation, told the 
Prophet that his prayer in ‘part should be 
grasted. Fronl this incident in the life of 
Mahomet is said t& have originated the custom 
of writing on the wings of four Locusts the four 
verses of the Koran appropriated to this 
purpose, and thus liberating the Locusts, each 
bearing a single sacred verse upon its wings, 
into the midst of the advancing host ; where- 
upon, the whole swarm are said to at once 
alter their course and depart. 

So far, one of the most practical and success- 
ful methods of destroying the Locusts is that 
which was first adopted in Cyprus at the 
suggestion of Mr. Richard Mattie, and carried 
out and perfected by Mr. Samuel Brown. This 
system is founded on the fact that when the 
young Locusts, some two days after they are 
hatched out, start on their march across country 
in great countless armies, no obstacle will turn* 
them back from their onward progress ; the 
insects climbing and crawling over tlvery object 
that impedes their progress ; and also, that they 
cannot gain, a foothold upon a polished smooth 
surface. To arrest the forward progress of the 
Locusts, long canvas screens, furnished at the 
top with a broad band of slippejy American 
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cloth, are mounted on stakes driven into the 
ground. At intervals of a few ^ards in front 
of these screens, and directly in tne path of the 
advancing Locusts, deep pits are/dug, and edged 
and lined to a depth of a few incites with polished 
zinc. Now the advancing hosts of Locusts are 
unable to climb to the top of th$ screens owing 
to the slippery surface of the band, and fall back 
into the pits ; frofri these pits they are unable to 
escape, partly on account of the smooth edging 
of zinc, and partly on account of the weight of 
the thousands of fresh arrivals that continue to 
fall from the screens on top of them. So 
successful has this method, which owes its 
origin to Mr. Mattie's careful observations of the 
habits of these insects, proved, that in five years 
from its inception the Locusts in Cyprus 
were practically exterminated, and at the very 
moderate cost of about two shillings per million 
insects. 

Although most people are thoroughly familiar 
with the appearance of that somewhat grotesque 
looking insect the Daddy-longlegs, or Crane-fly 
( Tipula oleracea), the ravages which this insect 
causes during the larval stage of its life on 
grass-lands is probably unknown to most town 
dwellers; save perhaps in seasons like 1884, 
when ^Lord's cricket ground was seriously 
injured by^these insects. In the years 1813, 
1842, and 1894, hundreds of acres of grass-land 
were destroyed by the larvae of Daddy-longlegs, 
so that fhe shepherds in many important grazing 
districts knew not where to find sufficient feed 
for their flocks of sheep. Unfortunately these 
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insects 'by no* means confine their depredations 
solely to grassland, for in the year 1880, they 
were responsible for the destruction of hundreds 
of acres of autumn-sown wheat on the farms 
round York. * 

The general appearance of the Daddy-long- 
legs is too wdll known to need description 
here; the sexes in the adult jnsect are easily 
disjtfnguished, *he body of the female being 
slightly longer than that of the male, and 
terminating in a comparatively sharp-pointed 
ovipositor. In the autumn the female Daddy- 
longlegs deposits on the ground, or upon grass 
and weeds, with the aid of her ovipositor, her 
minute polished black eggs, from two to three 
hundred in number, and from these, in about 
fifteen days, the larvae escape and begin their 
work of destruction, out of sight, beneath the 
surface of the soil. Throughout the winter the 
larvae feed upon the stems of corn and grasses, 
near the surface if the weather is mild, but going 
down deeper into the earth and attacking the 
roots during the periods of frost. In cases of 
bad infestation I have picked out one hundred 
and twenty of these larvae from a freshly dug 
turf-sod about one foot square, which will give 
some idea of the vast numbens in Which these 
insects appear during* some seasons, and the 
amount of damage they can cause. The larvae 
when full grown are about an inch to an inch 
and a half in length, with a cylindrical, somewhat 
wrinkled, legless body, slightly tapering at the 
head, and blunt at the tail-end, which bears four 
tubercles. The colour of the bdtiy seems to 
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vary in different localities from a dirty brown to 
a sooty black. From the toughmess of their 
skin, the larvae often go by the name of 
“ Leather-jackets ” in agricultural districts. The 
larvae change to the pupal stage beneath the 
surface of the soil, the abdomen of the pupa 
being furnished with short spines which enable 
it to push its way upwards until the upper half 
of its body stands above the 'surface of *the 
ground. The tough skin of the pupa then splits 
down the back, and the familiar perfect fly with 
its long slender legs and two wings makes its 
escape. 

In the Daddy-longlegs, we have a foe who 
is very difficult to combat by artificial means, 
owing to the subterranean life of the larvae. 
But we have many natural allies who, if 
encouraged and permitted, would render in- 
valuable aid in keeping in check the depredations 
of the Daddy-longlegs’ larvae. Rooks, starlings, 
lapwings, or peewits as they are called in some 
districts, gulls, and many other birds, devour 
the Leather-jacket larvae in a wholesale fashion, 
and will clear the land of these destructive 
insects far more thoroughly than is possible 
J>y any artificial means at our disposal. Indeed, 
the serious* infestation of land is invariably the 
result of the wanton or thoughtless destruction 
of these natural foes of the Daddy-longlegs. 

Many members of the great order. Coleoptera, 
the Beetles, cause a vast amount of damage to 
different crops. Of the harm done by the 
Turnip Flea Beetle we have already gained some 
insight. A group of beetles whifch in some 
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seasons are responsible for most serious loss, 
not only to the farmer, but also to the fruit 
grower and market gardener, are the Weevils. 
They are a large and important family of insects, 
of which some five hundred and thirty species 
are to be found in Great Britain; their Latin 
name of Rhynchophora describes one of the 
chief characteristics of their appearance really 
better than thqir popular nam£ of Weevil, for it 
means “ snout-bearing," and refers to the curious 
beak or snout-like proboscis, which is a cha- 
racteristic of all the Weevil tribe. In different 
species this snout is variously modified, so that 
in some it is long and slender, while in others 
it may be short and stout, varying according to 
the natural habits of the particular species. The 
antennae are generally sharply elbowed, and 
spring from the sides of the snout, thus giving 
the beetle a very curious appearance. Our 
British Weevils are for the most part compara- 
tively minute creatures, only the giants attaining 
a length of an inch or a little more ; many of 
them are so minute as to require a njagnifying- 
glass to make out clearly their characteristic 
markings, etc., but individual lack of size and 
strength is made up for in numbers, the Weevils 
multiplying with the most astonishing rapidity. 
The Clay-coloured Weevil ( Otiorhynchus pia'pes), 
the Black Vine Weevil { O . sulcatus )* and the Red- 
legged Weevil ( 0 . tenebricosus ) are all particular 
foes of the fruit grower, attacking the apple, 
plum, raspberry, vine, peach, gooseberry, and 
strawberry, and are responsible for the injury, 
if not thq total destruction, of* a very heavy 
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percentage of the annual fruit cPop. In some 
seasons the strawberry fields swarm with the 
Weevils, which, in the adult stage of their lives, 
devour the leaves of the strawberry plants, and 
as larvae attack the roots. In'* a single season 
a large strawberry grower in Kent lost £500 
by the ravages of these beetles.. Unfortunately 
the Weevils are not the only beetles which 
attack the strawberry, for the larva of the 
Green Rose Chafer ( Cetonia aurata) feeds upon 
the roots, and as a perfect beetle does most 
serious damage by devouring the strawberry 
blossom ; while the fruit is particularly liable to 
the attacks of certain species of ground beetles, 
so that the insect foes of the strawberry grower 
are very numerous, and a cause of constant loss 
and anxiety. 

Probably the most injurious of all our 
orchard insect foes is the Winter Moth (Cheima- 
tobia brumata), sometimes also known as the 
Evesham Moth. Apart from the fact of its being 
one of our insect foes, the Winter Moth is of 
considerable interest, owing to the striking 
difference between the male and female moths, 
the latter having very imperfectly developed 
wings, which are quite useless as organs of 
flight. The, insect has gained one of its popular 
names, that of the Winter Moth, from the fact 
that the male moths may be seen on the wing 
from about the middle of October to about the 
end of November, or even a little later should 
the weather continue mild, just before, and for 
some time after sunset ; while its second popular 
name of Evegham Moth originate^ from its 
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abundance in the great fruit-growing district of 
Evfesham. The moth, however, has a very wide 
distribution, and is, unfortunately, all too common 
during some seasons in most orchards. The 
male moth is rather a pretty insect with its 
greyish or ochry-brown fore wings and pale 
greyish-white hjnd wings. The female, on the 
other hand, presents the most extraordinary 
appearance, her abdomen beiftg very large in 
coriTpamon to the fore part of her body. Her 
legs are long and slender, and her wings are so 
imperfectly developed as to appear more like 
scales or abnormal outgrowths from the sides 
of her distorted body. Flight for her is an im- 
possibility, and courtship takes place upon the 
ground, or on the tree-trunks. About the second 
week in October the female Winter Moth comes 
front her pupa-case beneath the tree, where she 
has developed from the caterpillar that descended 
into the soil in the summer, and ascends the 
trunk to deposit her eggs upon the buds or 
twigs, or in the chinks and crannies of the bark ; 
and very shortly after the last egg has been 
deposited she dies. The following spring the 
caterpillars emerge from the eggs, and at once 
begin their work of destruction, feeding upon 
the buds,' leaves, and flowers of th^ fruit trees, 
until the trees, strippe.d of their foliage, .look as 
if some scorching, devastating blalt had swept 
over them. When full fed, the larvae either 
crawl or let themselves down on the end of a 
silken thread to the ground, where they»enter the 
soil to pupate; though a certain percentage 
appear to pupate under moss pr loose bark 
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upon the trunk and main branches of the trees. 
The caterpillars vary a good deal in colour 
during their growth, and also when full grown. 
Just after emerging from the egg they are 
yellowishrgreen, with a faint w*hite stripe along 
the back ; while later they may be green, greyish, 
or greenish-grey, or blackish.* They are very 
typical in their movements, taking firm hold 
with the front llgs, and then drawing the £ack 
part of the body up to the fnyit legs, sc inat the 
insect’s body is formed into a loop; the front 
legs then let go their hold upon the twig, the 
caterpillar stretches its body forward along the 
branch, and, grasping it, again brings the hind 
part of its body close forward. The insect thus 
proceeds by a series of loops, and it is from this 
peculiar and characteristic mode of progression 
that the larvae of the Winter Moth, in common 
with the larvae of other Geometers, are popularly 
known as “ Loopers.” 

Many are the insect foes of our forest trees, 
some attacking fhe foliage, others the roots, 
trunk, bark, and branches, so that no part of a 
tree can be said to be safe from the ravages of 
some winged or creeping insect. Very often 
during April one may see numbers of tiny 
‘beetles about a %ixth of an inch long, of various 
dusky • shades of blackish-brown, and with 
stout, rather oval-oblong bodies crawling about 
on the ash trees. If we watch one for a little 
time, we shall be able to see that' it is busily 
engagetf in boring a hole in the bark of the tree, 
and in a very short time it disappears from view. 
This is the Ash-bark Beetle {Hylesimts fraxim), 



RAVAGERS OF CROPS 267 

I 

wl^ch causes great injury both in the larval and 
adult stage by boring galleries into and beneath 
the bark, and sometimes by slightly cutting into 
the outside wood of the tree. The principal 
damage, howeveV is caused by the bark being 
loosened and the regular circulation of the sap 
thereby arrested, and by rain soaking in through 
the innumerable small holes bored in the bark 
by ^he young beetles in making their escape, 
after passing through their metamorphosis under 
the bark ; indeed, after their emergence the bark 
of an ash tree frequently presents the appearance 
of having been riddled with shot. 

The elm also suffers from the depredations 
of a bark-burrowing beetle, which bores its 
galleries between the bark and the wood, but 
chiefly in the soft inner bark. The tunnels of 
these beetles present rather a remarkable ap- 
pearance, showing a large central gallery with 
numerous smaller galleries opening, and all 
going off, at right angles from it. The main 
gallery, which is generally about three to five 
inches long, is the work of the female beetle, 
and its excavation takes her about three weeks 
to complete. In this central burrow she deposits 
her eggs at regular intervals, and -along each 
side, to the number of on^ hundred to one 
hundred and sixty. Directly theU^rvao emerge 
from the eggs they start at right angles from 
the main gallery, and proceed to gnaw their way 
onwards through the bark, their burrows in- 
creasing in size as the larvae increa& in bulk. 
When full grown, they change to pupae within 
the galleries they have formed, aad many remain 
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in that state until the following spring, although 
a certain proportion complete their metamor- 
phosis by the end of the summer. These Elm- 
bark Beetles are small black insects, about an 
eighth to a quarter of an inch lofig, and have their 
wing-cases pitted lengthwise with rows of dots. 

) Of an even more serious character are the 
depredations of the caterpillars of the Goat 
Moth ( Cossus ligftiperda), which not only attacks 
the elm and ash, but also the oakf* beech, 
lime, willow, and poplar trees. These insects 
remain for three years in the caterpillar stage, 
attaining a length of three or more inches ; they 
live within the tree for the whole period, 
gnawing tunnels and chambers of various size 
and width, some as large as a man’s middle 
finger, right into the solid wood, and causing 
such serious injury as to kill the tree. These 
caterpillars have gained their popular name 
from their very unpleasant smell, which is so 
strong as to impregnate their burrows. The 
female moth deposits her eggs on the bark close 
to the base of the tree, and from thence the 
larvae, on emerging from the eggs, eat their 
way into the tree. Some idea of the depreda- 
tions of burrowing beetles, like the Ash and 
Elm-bark Beetles* is gained when we learn that 
in the year 1 , 3 -' 7 no less than 20,000 feet .of oak 
trees, varying in age from thirty to forty years, 
had to be cut down in the Bois de Vincennes, as 
they were completely ruined by the at'tacks of the 
bark-burrowing beetles ; while in the year 1783 
these insects were responsible for the destruc- 
tion of 1,500,000 trees in the forest of*Hartz. 
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It is impossibleihere to more than briefly 
toilbh upon the subject of our insect foes as the 
ravagers of crops ; indeed, it is in itself a subject 
upon which one would need to write a very 
bulky volume, to, give anything like a detailed 
description. The few examples I hhve been 
able, in the space at my command, to describe, 
will, I trust, have given my readers some idea 
of the vast amount of damage, that is caused 
annilatkt^o our*crops ; of the economic import- 
ance of a perfect kftowledge of the life-histories 
and habits of these insect foes ; and of the even 
greater importance which attaches to the en- 
couragement of trained scientific observation, 
that we may become familiar with, and learn to 
protect, the natural enemies of our insect foes. 
Much might be done to help to hold these ravagers 
of our crops in check, by an active legislation 
which would render criminal the present sense- 
less slaughter of insect-feeding birds. The exist- 
ing Wild Birds’ Protection Act has never been 
properly administered, and throughout our rural 
and agricultural districts is practically unknown, 
or ignored, and to all intents and purposes is non- 
existent, the village children being permitted 
and frequently encouraged, to rob the nests and 
destroy the eggs and young. If f/Re schoij 
authorities would teach children in country 
districts to take an infelligent interest in their 
natural surroundings, we should hear less of the 
exodus from our agricultural districts to the 
towns, with its consequent appalling effects 
upon the race. 



CHAPTER X 


OUR INSECT FOES— TRANSMITTING 
AGENTS OF DISEASE 

D URING the last few years, as I have 
already stated, the study of insect life 
has assumed a new and far-reaching importance 
as a factor in the health and prosperity of the 
nation. Indeed, the general public have hardly 
yet awakened to the fact that thousands of 
human beings, horses, cattle, and sheep perish 
annually from diseases transmitted by insects. 
In no branch of natural science has the great 
importance and value of biological and bionimic 
investigation been more clearly and triumphantly 
proved, than in the most modern study of insect 
life in its connection with the transmission of 
disease to man, and to the various animals 
which he keeps in a state of semi- or complete 
domestication. To Great Britain, with her vast 
possession^* beyopd the seas, and particularly in 
those fcerritppies situated in tropical and sub- 
tropical countries, the study of this new aspect 
of insect life is of the very greatest importance, 
for on such investigation depends the possibility 
of her successfully colonizing or reaping the full 
commercial possibilities of many of her tropical 

270 



AGENTS OF DISEASE 271 

possessions. Already, thanks to the magnifi- 
cent* work of Sir Patrick Manson, Colonel 
Bruce, Major Ross, the London and Liverpool 
Schools of Tropical Medicine, and the Lister 
Institute, much h§s been done to safeguard the 
lives of those Britons whose duties can them to 
the fever-haunted and malarial lowlands of the 
tropics. But much still remains to be accom- 
plished, and it is only by the more general 
increase modfern scientific methods of obser- 
vation and investigation that effective results 
will be obtained. 

That insects have actually played a very 
important part in the past history of the 
peoples of the Old World, and that they un- 
doubtedly acted as subtle factors in the downfall 
of the great civilizations of Greece and Rome, 
sounds strange and almost like a fairy tale, and 
yet the evidence brought together by recent 
biological and antiquarian research, points to 
such having been the case. It would be impos- 
sible, in the space at present at my command, to 
deal fully with this most intensely interesting 
subject, and I must therefore give but a short 
outline sketch. Those of my readers who 
desire to obtain a deeper insight into this fasci- 
nating subject will find it most clear^and abljj 
set forth in the pages of Mr.’V^, H. S. # Jones’ 
little book entitled * Malaria': % Neglected 
Factor in the History of Greece and Rome.” 

To fully, grasp the true significance of this 
historic subject, we must learn something of the 
nature of malaria, of the life-history of the 
organism causing the disease, ^and of how 
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the disease is transmitted from man to man. U 
is now some twenty years since Laveran, ? dis- 
tinguished French medical man, made his great 
discovery of the minute animal parasite in the 
red blood corpuscles of man, which causes 
malaria; while it was due to the investigations 
of Golgi that what is termed the developmental 
cycle of the malarial parasite in the blood was 
successfully demonstrated. It is this asexual 
cycle, the febrile cycle, which J prodqf#-:*- auto- 
infection of the patient. To Major Ronald Ross 
belongs the honour and credit of discovering 
and demonstrating the fact that a further sexual 
cycle of the parasite is carried out in the 
stomach of the mosquito, from which new in- 
fection in a healthy subject is produced. From 
the joint investigations of these three dis- 
tinguished men of science we learn that malaria, 
that terrible disease of the tropics, is due to the 
presence in the blood of innumerable minute 
animal parasites, which produce fever, recurring 
every one, two, or three days, and termed, 
according to their period, quotidian, tertian, or 
quartan fever ; and unless the sufferer be 
treated with cinchona bark— quinine — the para- 
sites remain in the body for some years, and, by 
?uto-infecV-on, cause constant relapses of fever, 
anaemia, and enlargement of the spleen. Exactly 
how the disease was transmitted was unknown 
until Major Ross discovered the sexual cycle in 
the mosquito. 

The mosquitos, or gnats, which transmit the 
malaria parasite to man, belong to a class called 
Anophelines, pr spot-winged gnats, abounding in 
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marshy localities aftd the vicinity of stagnant 
pools. These Anopheline mosquitos become 
infected by biting a person who has the malarial 
parasites in his blood, and, after a further life- 
cycle of the parasite has been passed within their 
stomachs, pass the parasites into the blood of 
any healthy perspn they may subsequently feed 
upon. It at once becomes obvious, therefore, 
that a district in which thes«? mosquitos are 
presftw^oly becomes malarious when a person 
enters it who has tfie parasites in his blood ; and 
that a country cannot become malarious unless 
both these factors are present. 

In the history of the Island of Mauritius, 
which prior to the year 1866 well deserved the 
title of an earthly paradise, we have a most con- 
vincing demonstration of the above facts. Prior 
to 1866 this beautiful island had been a very 
popular health resort for Anglo-Indians, many 
of whom >*iere malarial patients. Then, in an 
evil hour for the island and its healthy inhabi- 
tants, the Anopheline mosquito was by some 
means introduced, and now malaria has become 
endemic throughout the island. 

What the introduction of malaria into a 
country means to its unfortunate inhabitants, is 
brought home to us in the following^ quotation 
from Sir Patrick Mansoq’s “ Lectuw^s on Tropical 
Diseases." “ Imagine,” he writes, “ some district 
in which Anopheline mosquitos abound, but 
which is luekily free from malaria A stranger 
with parasites in his blood comes to tHfe village 
and is bitten by the local mosquitos, which thus 
become infqcted and infective. •The disease 

T 
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spreads rapidly and is at first severe. After 
some years the survivors become immune or 
partially so. But the children become infected 
soon after birth, and continue to be diseased for 
some years, gradually becoming immune. This 
is the condition of every village in every highly 
malarious district ; the adults are immune, the 
children are nearly all of them full of malaria 
parasites.” * 

It is a curious and interesting fact-^fes? there 
is a singular similarity of'effect on mankind, 
between malaria and influenza, an effect in which 
they differ from most diseases, for neither tend 
to strengthen a nation by weeding out the 
physically unfit, but rather to produce a general 
lowering of the vitality of the people, without a 
very heavy death-rate. The effects of malaria 
on its victims is to unfit them for strenuous work 
or prolonged manual labour, and consequently 
to diminish generally their producing powers ; 
while if left to itself an area so attacked tends 
towards moral and physical degradation. 

And now let us try to realize the important 
part which this insidious disease, spread by the 
Anopheline mosquitos, appears to have played 
in the downfall of ancient Greece and Rome. 
-We knov7< that prior to 400 b.c. Greece was at 
the height of her Tame and glory — socially, artisti- 
cally, and ‘philosophically— and prior to that 
date we find no very definite statement of the 
presence of malaria, at any rate to a serious 
extent. «’But from 400 b.c. onwards, a change 
gradually came over the Greek character. 
Patriotism, pride of citizenship, religion, simple 
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i^ing, gave place ^gradually to an effeminate 
sentimentalism, pessimism, unbelief, hypocrisy, 
licentiousness ; while those writings of the 
period which have come down to us clearly 
show that mala iya had become endemic. That 
the Anopheline mosquito existed in Greece in 
remote ages is highly probable, but as we have 
seen, it does not at all follow that malaria 
necessarily existed at the same 4 ime, particularly 
if affcskm^Greetfe was peopled by a race coming 
from northern nort-malarious latitudes. As Mr. 
Jones points out in his admirable book, there 
seems much more reason to suppose that the 
malarial parasite was not introduced until after 
the Greeks had opened up an intercourse with 
Egypt ; for malaria is essentially an African 
disease. Probably the infection was brought 
from Egypt by slaves and merchants, while many 
of -those Athenians who took part in the dis- 
astrous expedition to Egypt in 456 b.c., must 
have contracted the disease and returned with 
the parasites in their blood. The local Anophe- 
line mosquitos bit them, and drawing up the 
parasites as they sucked the blood of their 
victims, became infected and infective. So, 
gradually, through the agency of those frail 
insects the insidious disease was spread amongst 
the inhabitants, their vital enSrgg was §apped, 
and the glory that once was Gre^fce, departed 
for ever. To-day, out of her population only 
amounting to some 2,500,000 people, close upon 
1,000,000 are infected with malaria. • 

Surely here is an object lesson that should 
bring home to us as we look upoij its appalling 
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consequences, the vital importance of our doipg 
all in our power to promote original scientific 
research and investigation, by which it is alone 
possible to gain that knowledge which will 
enable us to cope with those insect foes who are 
transmitting agents of disease. 

Thanks to the splendid work.of the little band 
of scientific men who are devoting their lives to 
the study of tropical diseases, we now know 
how to fight the insect transmitting -ageirfs of 
malaria and yellow fever, ancf good progress has 
already been made in many districts in the 
tropics towards stamping out these two diseases. 

To gain some insight into the life-history of 
the spot-winged Anopheline mosquito, there is 
no need for us to journey to the tropics, for it is 
very similar to that of the mosquitos or gnats 
which dance over every stagnant pool and water- 
tub during the summer months in England. The 
mosquitos belong to the order Diptera, or true 
flies, a group of insects to which the common 
House-fly, the Bot-fly, and the Gad-fly, also 
belong. They are characterized in the adult 
stage by the possession of only one pair of 
wings, the posterior pair being reduced to mere 
club-shaped processes, called halteres or balancers, 
by a piercing and sucking proboscis; and by 
undergoing complete metamorphosis — egg, larva, 
pupa, perfect adult insect. 

The mosquitos, or gnats, all belong to the 
family Culicidce, which is again subdivided into 
a number of sub-families, based upon certain 
anatomical peculiarities, therefore it is not 
surprising to. find certain points ar p common to 
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fly; life-history of both the Anopheline mosquitos 
and -our common Gnats belonging to the sub- 
family Culicinae ; both pass the larval and pupal 
stages of their existence in shallow, stagnant 
pools, water-tubs, and the like, and^ilso have 
a superficial resemblance in their general 
appearance during these early stages of their 
lives. The female Anopheline mosquito deposits 
her eggs, which # vary in number* from fifty to one 
hunflfed and fifty, upon the.surface of the shallow 
pools, depositing them singly without any 
cement-substance, so that they do not appear as 
raft-like masses, as is the case with the eggs 
deposited by the Culex mosquito, but float about 
singly, in star-shaped groups or parallel forma- 
tion upon the surface of the water. The eggs are 
boat-shaped, small in size (from about 07 to 1 x> 
mm. in length), and when first deposited white in 
colour, rapidly darkening to a blackish hue. 

From th^se floating eggs emerge the quaint- 
looking, wriggling larvae, and start upon their 
aquatic life, rising to the surface of the pool from 
time to time to take in a supply of air. There 
are one or two points by which the Anophelines 
can readily be distinguished from any other 
mosquito larvae. For instance, when undis- 
turbed, the Anopheline larva will lie flat along 
and just beneath the surface of ’the water, the 
curious palmate hairs on the body segments, 
which are peculiar to Anopheline larvae, indent- 
ing the surface film of the water. Another 
distinguishing feature between the Aflopheline 
and the ordinary Culex larva, is that the former 
has no long syphon-tube on the eighth segment 
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of the body like that of dulex, the stigmat# 
opening on this segment being in the form of 
a large quadrilateral space with comb-like 
processes upon each side. During the larval 
stage of their existence both Anophelines and 
Culex rise to the surface of the pool and stick 
the processes on the eighth body-segment above 
the surface film of water to take in air ; that is 
to say, they risf tail first, an<J, so to speak, 
“breathe through openings in their tails.” '“’The 
pupal stage, which is also spent in the water, is 
quite as active as that of the larval period* 
although now the insect ceases to feed, and 
undergoes a great change in its outward appear- 
ance, the whole of the head and chest being 
swathed in a helmet-like sheath, beneath which 
the wings, slender legs, and complex mouth- 
parts of the adult mosquito are formed. The 
insect no longer rises tail first to the surface of 
the pool, but head first, for the apparatus for 
taking in the air supply is no longer situated 
upon the eighth bo'dy-segment, but now consists 
of two tubular horns on the back of the thorax 
which are thrust above the surface of the water 
when the pupa rises to take in air. The ptipa 
does not ymove through the water with the 
cflrious wriggling motion of the larva, but 
swims in shaiy/jerks by means of its tail and its 
two leaf-like terminal organs. At the close of 
the pupal stage, the insect rises to the surface 
of the water and flattens itself out; the thorax 
spilts doWn the back, and the adult mosquito 
gradually emerges, and rests upon the raft 
formed by the empty pupa-case until its legs 
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%nd wings are dry end firm, when it flies away. 
The^ sexes are easily distinguished in the adult 
mosquito, 3 ts the antennae of the male are hand- 
some plume-like organs, and the palps are long 
and hairy, giving the whole head a conspicuous 
appearance. ' The antennae of the fetnale have 
vqjry short hairs, and are inconspicuous, while the 
cortiplex mouth ’with its formidable lancets and 
sucking proboscis is more highly developed than 
. jn *he male. ’ While the male mosquito is 
absolutely a vegetarian, only using its proboscis 
to suck up vegetable juices, the female is a most 
bloodthirsty creature, piercing the skin with her 
stylets, and sucking up the blood until gorged 
to repletion. It is the female mosquito that is 
the transmitting agent of malaria from man to 
man, for after the sexual generation of the 
malarial parasite (drawn in with the blood she 
has sucked from an infected person) has been 
passed in Jjtgr body, the resulting needle-shaped 
spores accumulate in her salivary glands and 
pass out through her mouth into the wound she 
inflicts when stabbing a fresh victim. 

There is a stage or period in the life-history 
of most creatures when they are more readily 
destroyed than at any prior or subsequent 
period, and it is this most vulnerable period th|it 
has to be discovered and taken advantage of, in 
fighting our insect foes*. Now, in the case of the 
mosquitos, it is during the aquatic larval and 
pupal stages of their existence that they are 
most easily destroyed, for they ar^ confined 
within the limit of the marshy, stagnant pools, 
or water troughs, and they have to rise to the 
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surf act to take in air. If malaria and yellow* 
fever are to be stamped out, thei mosqujtos, 
which are the transmitting agents;'* must be 
exterminated, and this, thanks to our knowledge 
of the insect’s life-history, is b$ing successfully 
accomplished. So far as is possible' all swampy 
lands in the immediate vicinity of towns and 
villages are being drained, for the mosquito 
does not appear to be able to fly easily for* any 
great distance from its breeding plage, h«if a 
mile apparently being well beyond the normal 
distance of its flight. Again, all stagnant pools, 
open troughs, etc., which form favourite breed- 
ing grounds, have their surface carefully covered 
with a film of crude oil, which successfully 
prevents the mosquito larvae and pupae taking 
in air when they rise to the surface to breathe, 
the oil choking the stigmatic opening through 
which the air is drawn, and so the insects are 
swiftly drowned. The great difficult£„of course, 
is to keep an absolutely unbroken surface of oil 
on the water, wind' and slight currents causing 
the film of oil to crack, and so offer clear spaces 
where the larvae and pupae will quickly con- 
gregate to breathe. But in spite of the many 
difficulties which they have to surmount, those 
wjio are engaged in this important work are 
achieving wonderful success, and it is not too 
much to hope that in a very few years' time, 
many large areas now the prey of malaria and 
yellow fever will, through the extermination 
of the mosquito, have become prosperous and 
healthy. Already these two diseases have 
been greatly reduced in Cuba, and^ to a very 
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Considerable extend in Panama, rendering it 
possible for the work of cutting the canal to be 
successfully'carried on. 

Sleeping sickness, that terrible disease which 
after existing arpongst the natives of the West 
African coasl from the remote past, and occur- 
ring, though rarely, as a very serious scourge 
throughout tropical West Africa, has crept up 
the newly opened trade routes of the Congo 
Jjasfei, an<J spreid through Uganda into British 
East Africa, is transmitted direct from man to 
man by a blood-sucking fly called Glosstna palpalis, 
a species of Tsetse-fly. In the case of sleeping 
sickness, or to give it its proper scientific 
description, human trypanosomiasis, the trans- 
mission of the disease is direct, the fly passing 
straight from the sick to the healthy person. 
Indeed, it appears very doubtful that the fly can 
infect a second person, the adherent blood- 
parasites .spcked up from the infected person 
being cleared off in the skin of the next person 
attacked ; while at present it is thought that a 
fly which has bitten a person suffering from the 
disease ceases to be infective the next day, 
probably much sooner. This is a point, how- 
ever, upon which in our present incomplete 
knowledge of the subject it is unwise to be 
dogmatic, for these microscopfc ftagellatp, motile 
parasites, called trypanosomes, ‘are said to 
undergo certain changes in the mid-gut of the 
fly, two kinds appearing twenty hours after the 
fly has fed upon the infected subject ; one a large, 
slow-moving form with a short flagellum, con- 
sidered a female, and another sleqder and active, 
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with a long free flagellum, thought to be a male.* 
In forty-eight hours, trypanosomes of a yery 
different type, with short free flagellae, appear, 
and in ninety-six hours all traces of the trypano- 
somes disappears from the tissues of the fly. 
Although at present unknown, it is 'quite within 
the bounds of possibility that the development 
of the parasite continues in the tissues of the*fly 
in some hitherto ^unobserved form, causing the 
insect to again become infective. * A curious%nd, 
interesting fact worth keeping* in mind is that a 
certain percentage of Tsetse-flies, which have 
never fed upon human or other blood, contain 
slender and stout forms of trypanosomes in 
the gut. 

The first printed record of sleeping sickness 
appears to have been written by Winterbottom 
in 1803. Writing of Sierra Leone, he states that 
“the Africans are very subject to a species of 
lethargy which they are much afraid of, as it 
proves fatal in every instance.” It was also 
described by early nineteenth-century writers 
as occurring amongst the imported slavef work- 
ing on the plantations in Brazil and the West 
Indies, and it is fortunate for those countries 
that there was apparently no Tsetse-fly to spread 
the disease? or probably the greater part of the 
population would ''have been wiped out. The 
disease is caifeed by the presence and multipli- 
cation in the blood of a motile, flagellate parasite 
called a trypanosome, the particular species 
being called Trypanosoma gambiense. These 
trypanosomes are not confined to man, but 
certain species are the cause of various diseases 

C t. 
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*in horses, donkey^ mules, camels, monkeys, 
and other animals, and are known to be present 
in the blood of many birds, reptiles, and fishes. 
The unfortunate human being attacked by this 
practically fatal ^disease at first becomes dull, 
feverish, and apathetic. This is foflowed by 
difficulty in speech and locomotion, with tremors 
of the tongue and outstretched hand, accom- 
panied by an ever-increasing ^drowsiness, until 
at last complete somnolence sets in and the 
unhappy victim dies in a state of coma. 

Originally peculiar to tropical West Africa, 
sleeping sickness, has spread along the trade 
routes as they have been opened up, wherever 
the biting Tsetse-fly, Glossitta palpalis, which is 
the principal if not the only transmitting agent, 
is present, and has swept onwards in its devas- 
tating march past the shores of Lake Victoria 
Nyanza to the confines of the Soudan. Since 
the disease^ was first noticed in the west of 
Uganda in 1901, more than 200,000 people have 
perished from it. Of 300, odo natives living on 
the shores and islands of the great and beautiful 
Lake Victoria Nyanza, less than 100,000 remain, 
the rest having died from sleeping sickness 
within the last five or six years. An<^ mark this 
fact, in every case the disease has Been traas- 
mitted^rom one victim to ancfthfcr by tl^e blood- 
sucking fly Glossina palpalis. 

Man is not the only sufferer from serious 
diseases produced by the presence of these 
flagellate organisms called trypanosomes, in the 
blood. Thus the fatal disease called Ngana, 
which is so widely spread thrqpghout Africa, 
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and from which hundreds of horses, cattle, and 
other animals perish annually, is caused by the 
Trypanosoma brucei. This disease is transmitted 
from an infected animal to a healthy one, by 
several blood-sucking flies, closely related to the 
Ghssina palpalis, and which are popularly known 
as Tsetse-flies, which is the native name repre- 
senting the buzzing noise made by these flies. 
Slightly larger than the common House-fly, these 
Tsetse-flies are rather handsome insects, very 
alert during the heat of the day, and very blood- 
thirsty. Cattle and horses, mules, and other 
animals become infected after passing through a 
“ fly belt,” that is, a track of country where these 
blood-sucking flies breed and abound. The 
trypanosomes causing Ngana have been found 
in the Kudu, Bushbuck, Wildebeest, etc., and 
although infected the wild game are apparently 
quite healthy. Unfortunately, therefore, thefy act 
as natural reservoirs from which the Tsetse-flies 
draw the parasites, for the flies transmit the 
trypanosomes from fhe wild game to the domestic 
cattle. Cattle suffering from a chronic form of 
the disease also serve to give a constant supply 
of the parasite, the Tsetse-fly first sucking the 
blood of ap infected animal and then alighting 
upon and biting a healthy one. 

The Trypanosoma evami, which is the cause 
of Surra and its varieties, a very widely distri- 
buted disease prevalent in India, Burma, Indo- 
China, Java, the Philippines, Mauritius, and 
North Africa, attacking horses, mules, camels, 
and, in a slightly less degree, cattle, is transmitted 
by various species of Tabanus flies, more 
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•familiarly known Gad-flies. The disease is 
transmitted in the same way as Ngana, by the 
insect first - sucking the blood of an infected 
animal, and then passing to a healthy one. The 
Gad-flies are among the handsomest and most 
powerful of the JDiptera, they have lafrge strong' 
w^ngs, broad and stout bodies, and most formid- 
able lancets an<f sucking proboscis. ;The females 
are particularly objectionably exercising their 
biting habits to*the fullest degree, gorging them- 
selves upon the blood of the horses and cattle 
upon which they settle. The loud buzzing noise 
which they produce, and the sharp painful stab 
of their piercing organ, terrifies the animals,to 
such a degree that they will rush madly about 
trying to escape these bloodthirsty flies. The 
Gad-fly is also responsible for the distribution of 
other cattle diseases, and is frequently the trans- 
mitting agent of that dread disease anthrax to 
man. A disease of all too frequent occurrence in 
South Africa among cattle, and called gall-sick- 
ness (gal-zickte), is transmitted by a curious 
creeping fly similar to our forest fly, called 
Hippobosca rufipes. 

Various species of Ticks ( Ixodidce ) play an 
important and sinister part as the transmitting 
agents of disease to man, and to cattle, horses, 
sheep, poultry, dogs, and otfcei; animals. Tfiey 
ai;e dTVided into twb sub-families, chlled re- 
spectively the Ixodince and the Argasince. 
Though popularly looked upon as insects, their 
proper place is in the class Arachgida, which 
comprises the Scorpions and Spiders, the Mites 
and Ticks, the King Crabs, and several other 
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families of more or lesp remarkable and 
interesting creatures. While in the body of a 
Tick no distinction into regions is recognizable, 
there exist the same series of paired appendages 
as are present in the Scorpions and Spiders. 
'The Ticks* do not undergo a complete metamor- 
phosis like that of the true insects, the larva pn 
emerging from the egg closely' resembling the 
adult in general appearance, save that it is hexa- 
pod — has six legs. After feeding, gorging them- 
selves to repletion on the blood of their host, the 
larvae remain for a short period dormant, vary- 
ing in duration in different species. They then 
undergo their first moult and emerge from their 
cast-off skins as eight-legged (Octopod) nymphs, 
active, bloodthirsty, and resembling in appear- 
ance the adult females, but with the sexual organs 
imperfectly developed. This stage of the Tick’s 
life varies in different species from a few days to 
several weeks, ithe nymph becoming engorged 
with blood, and, after a dormant period, under- 
going the second moult and emerging as the 
adult Tick. The adult Ticks gorge themselves 
upon the blood of their host, mate, and then 
generally quit their host, and the females shortly 
after commence to deposit their eggs on the 
grpund or herbage, the number of eggs varying 
in different species 1 from ten to several thousand. 
The dormant* periods at the close of thV'larval 
and nymphal stages may or may not be passed 
upon the host, and it is in this way that the Tick 
becomes tfce transmitting agent of disease, pass- 
ing, for instance, as a gorged larva from an 
infected and infective host to the ground, and 
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•after the larval dormant period attaching itself to 
a new and,, healthy host. In the same way it may 
pass the nymphal stage on an infected host, and 
the adult stage upon a healthy one. Although 
the Ixodinse tick^ only moult at the change from 
larva to nymph, and again from nymph to adulf^ 
the Argasinas moult at these stages and also 
several times during both the nymph and adtflt 
stages. While the Ixodinae become enormously 
distended witlf blood, the Argasinae do not 
become swollen to such a degree. 

The body of a Tick is more or less oval or 
shield-shaped, and is covered with a very tough 
skin, while in the adult stage four pairs of clawed 
legs are present. Although many species have 
eyes, others are destitute of visual organs. 
The somewhat complex mouth-parts consist 
generally of a paired anchoring organ called the 
rostrum, covered with recurved hooks, and form- 
ing the equivalent to the pedipalps of other 
Arachnids ;*and a pair of sharp mandibles which 
work in two longitudinal channels situated on 
the rostrum. The Tick buries its rostrum into 
the skin of its host and anchors itself securely by 
means of the recurved hooks, and then proceeds 
to gorge itself upon the blood of its host. So 
tenaciously do the Ticks hang onf that i^ is 
practically impossible to puli them off without 
leaviifffthe rostrum behind in thowouhd. The 
only way to make the Tick release its hold being 
to cover ijts body with a drop of paraffin oil, 
turpentine, or benzole. A curious jjiicroscopic 
organism called Spirochaeta duttoni is the cause 
of African tick fever, and the disease, as its 
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popular name implies, is transmitted by a Tick. 
The Spirochaeta causing European, relapsing 
fever, on the other hand, is probably transmitted 
through the agency of bugs and lice. Amongst 
the diseases transmitted by Ticks to the lower 
’animals mky be mentioned Texas Or Red-water 
fever, Rhodesian fever, or African Coast sickness, 
Trans-Caucasian fever in cattle, Heart-water in 
calves, sheep, and goats, “Yellows,” the malig- 
nant jaundice in dogs, Biliary fever in horses, 
and the fatal spirillosus of fowls in Brazil and 
the Argentine. 

The heavy loss of human life which occurs 
annually from diseases transmitted by insects is 
by no means confined to tropical and sub-tropic 
countries, for the high rate of infant mortality 
from zymotic diseases which prevails among the 
working classes of our cities during the summer 
months of each year is very largely due to the 
agency of two of our most familiar native insects, 
the common House-fly (Musca domeslica), and the 
common " Bluebotcle ” Fly ( Calliphera erythro- 
cephald). These flies have been most conclusively 
proved transmitting agents of zymotic disease, 
from their disgusting habit of alighting and 
feasting upon every conceivable form of filth 
and decomposing vegetable and animal matter, 
ana flying direct from such noisesome surround- 
ings, laden vrith bacteria, to alight upon and 
crawl over food ready prepared for the next meal 
of the human inhabitants of the house. Thus, to 
quote Dr. c M. A. Veeder, these insects may in a 
few minutes, “load themselves with the dejections 
from a typhoid^or dysenteric patient; not as yet 
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^sick enough to be inj hospital or under observa- 
*tion,-.^nd carry the poison so taken up into the 
very, midst of the food and water ready for use 
at the next meal” » 

Professor R. Newstead states that the chief 
breeding places .of the common House-fly are^ 
(a) stable middens containing fermenting horse 
manure, or a mixture of this and cow dung; 
(Jb) middens containing spent hops ; (c) ashpits 
containing fermenting matter. • It is in the midst 
of such unsavoury surroundings that the House- 
fly deposits her jjfare white eggs, about 120 to 
140 in number, and from these eggs the legless 
maggots or larvae emerge in about eight to 
twenty-four hours, according to temperature and 
climatic conditions ; temperature playing a very 
important part in hastening the life-cycle of the 
House-fly. Though closely resembling the 
larvae or maggots of the " Bluebottle ” and 
“ Blow-fly,” the House-fly larvae are much 
smaller, an<i moreover, are essentially vegetable 
feeders ; they thrive and mature most rapidly in 
fermenting materials, under such conditions 
completing the larval stage in five to eight days. 
From the somewhat barrel-shaped pupa, climatic 
conditions being favourable, the flies emerge i' 
about five to eight days, but the pupal.stage may 
last from fourteen to twenty -eight dayi, while it is 
quite jpossible that scone of tne^autumq insects 
remain as dormant pupae throughout the winter. 
Under the most favourable conditions, the life- 
cycle from egg to perfect insect is completed in 
about ten to fourteen days. * 

The common Bluebottle Fly ( CaUiphera 
v 
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etythrocephala) has, if anything, a worse character, 
than the House-fly, for it feeds to an even greater 
extent upon putrid, decomposing animal matter, 
and is also very fond of ripe fruit such as plums, 
pears, cherries, grapes, figs, and dates displayed 
Jor sale outside greengrocers’ shfips. . It is obvious 
t'hat by crawling over fruit and other food-stuffs 
this fly has the power to contaminate them \yith 
tfie disease germs carried on its hairy body and 
legs from some previous noisome repast, ‘^and 
therefore it is most important during the summer 
and early autumn at least, that* all fruit purchased 
from stalls or barrows should be most carefully 
washed, and thoroughly cooked before being 
used for food. The eggs of the Bluebottle Fly 
are deposited upon raw and cooked meats, the 
dead bodies of animals, birds, fishes, and, indeed, 
most animal garbage. 

The Blow-fly, or Flesh-fly (Sarcophaga car- 
naria), is a serious foe, not only as a carrier of 
bacteria, but also on account ofc, its larvae 
attacking living sheep. In some districts, par- 
ticularly the Fenian cl country, the shepherds have 
to keep a sharp watch upon their flockb during 
the summer and autumn to protect them from 
-the attacks of this pest. The maggots, if left 
undisturbed, eat their way into the skin of 
the sheep' causing the poor animals great 
suffering, and if ‘neglected, their death. The 
fecundity of these flies is extraordinary, a single 
female being capable of producing some fifteen 
to twenty thousand larvae. The* Stable-fly 
(Stomoxys ealcitrans) breeds in fermenting horse 
manure and vegetable refuse, and, loading its 



AGENTS CJF DISEASE 291 

proboscis and body^with the bacteria swarming 
’ in such situations, «s a ready carrier of disease. 
It is ' a • -blood-sucking fly, and is therefore 
particularly dangerous to man in its adult stags. 
In tropical countries it is one of the recognized 
transmitting agents of trypanosomiasjs. . - 
Such is a brief description of some of the 
principal insects known at present as trans- 
mitting agents of disease. Much still remains 
to be discovered in this new aspect of insect life, 
ancfit is wjthin the power of all careful observers 
to help in building up such knowledge. Brief as 
this description of our insect foes as transmitting 
agents of disease is, I hope that it will suffice to 
arouse the interest of my readers, and demon- 
strate of what vital importance to mankind the 
biological study of insect life has become ; as 
it is certain that the future health, and therefore 
success, of our Empire is in a great measure 
intimately associated with it. 
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PSALMS : with an Introduction and Notes. 
Demy 8 vo. tor. td. net. 


Cockshott (Winifred), St Hilda's Hall, 
Oxrord. THE PILGRIM FATHERS, 
Their Church and Colony. Illustrated. 


CjTlngwooT (W. G.), M.A. T&E LIFE 
OF JOHN RUSK IN. With Portrait. 
Sixth Edition. Cr. 8r #. as. 6a. net. 


Colvill (Helen H.). ST. TERESA OF 
.SPAIN, Illustrated. Second Edition. 
Demy 8 vo. js. td. net. 

•Condamln* (Robert de la). THE 
UPPER GARDEN. Fca/.Bvo. 5 s.net. 

Conrad (Joseph). THE MIRROR OF 
THE SKA : Jdemories and Impressions, 
Third Edition. Cr % It*. 6s. 


Coolidge (W. A. B.), M.A. THE ALPS. 

Illustrated. Demy 8 vo. 7/. td. net. 

Cooper (CfS.).F.R.H.S. See Westell (W.P,) 

Coulton (G. G.). CHAUCER AND HflS. 
ENGLAND. Illustrated. Second Edition. 
Demy Bvo. 10 s. td. net. 

Cowper (William). THE POEMS. 

Edited with an Introductidh and Notes by 

J. C Bailfy, M.A. iUuatrated. Demy 

Bvo. 10 s. 6d. net . # 

Crane (Walter). R.W.S. ^AN ARTISTS 
REMINISCENCES. Illustrated. Second 
Edition. Demy 8 vo. xBs. net. 

INDIA IMPRESSIONS. Illustrated. 
Second Edition. Demy 8 vo. <jt. td. net. 

Crlspe (T. E.). REMINISCENCES OF A 

K. C. With a Portraits. Second Edition. 
Demy 81*. iox. td. net. 

Crowley (Ralph H.). THE HYGIENE 
OF SCHOOL LIFE. Illustrated. Cr. 
It*. 31. 6d. net. 

Dante (Alighieri). LA*COM MEDIA DI 
DANTE. The Italian Text edited by 
Paget Toynbee, M.A., D.Litt. Cr. Bcw.%r. 

Davey (Richard). THE PAGEANT OF 
LONDON. Illustrated. In Two Volumes. 
Demy 8 vo. 15J. net. 

Davis (H, W. C.), M.A., Fellow and Tutor 
of l’aliiol College ENGLAND UNDER 
THE NORMANS AND ANGEVINS: 
1066-1273. Illustrated. Demy Bvo. jos.td. 
net. 

Deans (R. Storry). THE TRIALS OF 
FIVE QUEENS: Katharine or Aragon, 
Anne Boleyn, Mary Queen op Scots, 
Marik Antoinette and Caroline op 
Brunswick. Illustrated. Second Edition. 
Demy 8vo. tot. td. net. 

Dearmer (Mabel). A CHILD’S LIFE 
OF CHRIST. Illustrated., Large Cr. 
Ivo. 6s. 

D’Este (Margaret). IN THE CANARIES 
WITH A CAMERA. Illustrated. Cr. Bvo. 

7/. td. net. • 

DiSklnson (G. L.) M.A., Fellow of King** 
College, Cambridge. THE^dWWLKK 
VIEW OF LIFE. Seventh and Revised 
Edition. Crown 8 vo. u. td. net. , 

Dltchfleld (P. H.). M.A, F.S.A. THE ' 
PARISH CLERK. Illustrated. Third 
Edition. Demy Bvo. •jt. td. net. 

THE OLIVTIME PARSON. Illustrated. 
Second Edition. Demy Bvo. 7 s. td. net. 

Douglas (Hugh A.). VENICE ON FOOT. 
With the Itinerary of the Grand Canal. 
Illustrated. Second Edition. Fcap. 

St. net. 
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Douglas (Janies). THE MAN IN tAe 
PULPIT. Cr. %vo. as. 6 d. net. 

Dowden (J.)* D D. t Late Lori Bishop of 
Edinburgh, FURTHER STUDIES IN 
.. THE PRATER BOOK. Cr.lvo. 6s. 

Driver (S. R.), DD., D.C.L., Regius Pro- 
fessor of Hebrew in the University of 
Oxford. SERMONS ON SUBJECTS 
CONNECTED WITH *HE OLD 
TESTAMENT. Cr. 8vo. 6s. 

Duff frtora). MATILDA OF TUSCANY. 

Illustrated. J^emy 8vo. nos Cd. tut. 

Dumas (Alexandre). THE CRIMES OF 
THE BORGIAS AND OTHERS. WiA 
an Introduction by R. S. Garnett. 
Illustrated. Cr. 8 vo. 6x 
THE CRIMES OF URBAIN GRAN- 
DIERAND OTHERS. Illustrated Cr. 
8 w. 6x 

THE CRIMES OF THE MARQUISE 
DE BRINVJLLIERS AND OTHERS 
Illustrated Cr. 8vo. 6s. 

THE CRIMES OF A LI PACHA AND 
OTHERS. Illustrated Cr. 8 tv. fix 
MY MEMOIRS. Translated by E. M. 
Waller. With an Introduction by Andrew 
Lang. With Frontispieces in Photogravure. 
In six Volumes. Cr. tvo. 6s tack volume. 
Vol. I. 1802-1821. Vol. IV. 1830-1831. 
Vol. II. 1822-1825. Vol. V. 1831-1832. 
Vol. III. 1826-1830. Vol. VI. 1332-1833. 
MY PETS. Newly translated by A. R, 
Allinson, M.A. Illustrated. Cr. Ew, 6x. 

Duncan (David), D.Se., LL D. THE LIFE 
AND LETTERS OF HERBERT 
SPENCER. Illustrated. Demy Bvo. 15 s. 

Dunn-Pattlson (R. P.). NAPOLEON S 
MARSHALS. Illustrated. Demy 8 vo. 
Second Edition. 12s. 6 d net. 

THE BLACK PRINCE. Illustrated 
Second Edition. Demy 8 vo. <js. 6 < 1 . net. 

Durhanwfnp Earl of). A REPORT ON 
CANADA. With an Introductory Note, 
Demy 8 vo. 4 s. 6d. net. 

Dutt (W. A.). THE NORFOLK BROADS. 

Illustrated Second Edition . Cr. 8 vo. 6 s 
WILD LIFE IN EAST ANGLIA. Ilfcs- < 
XnX^L^Second Edition. QemyBvo. 7/. bd, 

SOME LITERARY ASSOCIATIONS OF 
JEAST ANGLIA. Illustrated. Demy 8 vo. 
10s. 6 d. net. 

Edmonds (Major J. E ), R R. ; d. a. 
Q.-M, G. See Wood (W, Birkljtck). 

Edwardes (Tlckner). THE LORE OF 
THE HONEY BEE. IUustrated. Cr. 
few. 6s. 

LIFT-LUCK ON SOUTHERN ROADS. 
* Illustrated. Cr. t vo. 6s. r 


Efirerton t\l. E ), M.A. A HISTORY OF 
BRITISW COLONIAL POLICY. Third 
Edition. Demy fyv. 7 s. 6 d, net . 

Everett-Green (Mary Anne). ELIZA- 
BETH; ELECTRESS PALATINE AND 
QUEEN OF BOHEMIA. Revised by 
her Niece S. C. Lomas. With a Prefatory 
Note by A. W. Ward, Litt.D. Demy 8 vo. 
10 x. 6d. net. * 

Falrbrother (W. HJ, M A. THE PHILO* 
SOPHY; OK T. H. GREEN. Secodi 

Edition. Cr. 8 t>«t 3X. 6 cL , 

Fea (Allan). THE FLIGHT OF. THE 
KING. Illustrated. New and Revised 

Edition. Demy 8 vo. js. bd. net jw" 

SECRET CHAMFERS AND IlllJt NO- 
PLACES. Illustrated, hiru> and Revtsed 
Edition. DAiy 8 vo, •js. 6 d net. » 

JAMES II. AND HIS WIVES. Illustrated. 
Demy 8 vo. 10 x. 6 d. net. 

Fell (E. F. B ). THE FOUNDATIONS 
OF LIBERTY. Cr. 8w. 5J. net. 

Firth (C. H ), M.A., Regius Professor nf 
Modern History at Oxford. CROM- 

WELL'S ARMY ; A History of the English 
Soldier during the Civil Wars, the Common- 
wealth, and the Protectorate. Cr. 8vo. 6x. 

FitzGerald (Edward). THE RUBAIYAT 
OF OMAR KHAYYAM. Printed from 
the Fifth and last Edition. With a Com- 
mentary by Mrs. Stephen Batson, and a 
Biography of Omar by E. D. Ross. Cr. 

8 vo. 6s. 

•Fletcher (B. F. and*H. P.\ THE 

ENGLISH HOME. Illustrated. Suond 
* Edition. Dewy #vo. i.i. 0 d.tut. 

Fletcher (J. S.). A BOOK OF YORK- 
SHIRE. Illustrated. Demy 8 vo. 7/ . bd. 
net. 

Flux {A. W.), M.A., William Dow Professor 
ot Political Economy in M'Gill University, 
Montreal. ECONOMIC PRINCIPLES. 
Demy 8 vo. •js. bd. net. 

Foot (Constance M.). INSECT VON- 
DERLAND Illustrated. Second Edition. 
Cr. 8 tv. 3X. bd. net. 

ForeKA.). THE SENSES OF INSF.cW. 
iranslated by Maclkod Ykar^lky. Illus- 
trated. Demy 8 t >0. jox. bd. net. 

Fouqud (La Motte). SINTRAM AND 
HIS COMPANIONS. Translated by A. 
C. Farquharson. Illustrated. Demy 8 vo, 

7 s. 6 d net. Half WkiU Vellum, 10s. (d. 
net. 

Fraser (J, FO. ROUND THE WORLD 
ON A WHEEL. Illustrated. Fifth 
Edition. Cr. 8 vo. * 
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Galton (Sir Franelf), F.R.S.: D.C.L., 
Oxf. ; Hon. Sc.D., Camb. ; lion. Fellow 
Trinity College, Cambridge. MEMORIES 
OF MY LIFE. Illustrated. TMrd Edition. 
Demy^Zvo. lor. id. nek 

Garnett {Lucy M. JJ. THE TURKISH 
PEOPLE : Their Social Lir*, Religious 
Beliefs and Institutions, and Domestic 
Life, Illustrated. Demy Zvo. 10 x. 6 d. 
neU # 

Glbblng (H. do b!>, Litt D., M.A. IN- 
VDUSTRY IN ENGLAND; HISTORI- 
CAL OUTLINES. With 5 Maps. Fifth 
Edition Demy 8 vo. ms 6 d. 

THE INDUSTRIAL HISTORY OF 
ENGLAND. Illustrated. Sixteenth 
Lditoen. Cr. Zvo. 3^. 

Polish social .reformers. 

Sleond Edition . Cr. Zvo. ax. id. 

See also HaJfield, R.A. 

I • 

Gibbon (Edward). MEMOIRS OF THE 
LIFE OF EDWARD GIBBON. Edited 
by G. liiKKBBCK Hill, LL.D. Cr. 8 vo. 6 s. 
•THE DECLINE AND F \LL OF THE 
ROMAN EMPIRE. Edited, with Notes, 
Appendices, and Maps, by J. B Burt, 
M.A., Litt.D , Regius Professor of Modern 
Hi>tory at Cambridge. Illustrated. In 
Seven Volumes. Demy Zvo. Gilt To}. 
Each i ox. id. net. 

Gibbs (Philip.) THE ROMANCE OF 
GEORGE VILLI ERS: FIRST DUKE 
OF BUCKINGHAM. AND SOME MEN 
AND WOMEN OF THE STUART 
COURT. Illustrated. Second Edition, 
Demy Zvo. 15/. net. 

Gloag (M. R.) a.td Wyatt (Kate M.). A 

BOOK OF ENGLISH GARDENS. 
Illustrated. Demy Zvo. 10 s. id. net. 

Glover (T. R.), M.A.. Fellow and Classical 
lecturer of St. John's College, Cambridge. 
THE CONFLICT OF RELIGIONS IN 
THE EARLY ROMAN EMPIRE. 
fourth Edition. Demy 8 vo. ye. 6d. net. 

Godfrey (Elizabeth). A ROOK OF RE- 
MEM 15 RANCE. Being Lyrical Selections 
for every day in the Year. Arranged by 
E.^Codlrey. Second Edition. Fees}. Zvo. 
vs. 6 d, net. 

ENGLISH CHILDREN IN THE 01 DEN 
HME. L itft t rated. Second Edition. Demy 
%vo. ye. 6d. net. 

Godley(A. D.l, M.A., Fellow of Magdalen 
College. Oxford. OXFORD IN l HE 
EIGHTEENTH CENTURY. Illustrated. 
Second Edition. Demy 8w. 7 $. 6 d. net. 
LYRA FRIVOLA. Fourth Edition. Fas}. 
8 vo. ax. hd. 

VERSES TO ORDER. Second Edition. 
Fca}. 8 vo. ax. id. 

SECOND STRINGS. Fca}.tvo. u.id 

% 


Goi! (August). CRIMINAL TYPES IN 
SHAKESPEARE. Authorised Transla- 
tion from the Danish by Mrs. Charles 
W&ekbs. Cr. Zvo. jx. net. 

Gordon (Una Duff) (Mrs. Aubrey Water- 
field). HOME LIFE IN ITALY : Letters 
fbom THIS Apennines. Illusgated. Second 
Edition. Demy 8 vo. sox. 6 a. net. 

Gostllng (Frances M.). THE BRETONS 
AT HOME. Illustrated. Second Edition. 
Demy Zvo. 02 ox. id net. • 

Graham (Harry). A GROUP OF SCOT- 
TISH WOMEN. Illustrated. Second 
Edition. Demy Zvo. 10 x. 6 d. net. 

Grahame (Kenneth). THE WIND IN 
THE WILLOWS. Illustrated. Fifth 
• Edition. Cr. Zvo. fix. 

Gwynn (Stephen', M.P. A HOLIDAY 
IN CONNEMARA. Illustrated. Demy 
Zvo. 1 ox 6 d. net. 

Hall (Cyril). THE YOUNG CARPEN- 
TER. Illustrated. Cr. Zvo. 5 x. 

Hall (Hammond). THE YOUNG EN- 
G 1 NEER : or Modern Engines and thbir 
Models. Illustrated. * Second Edition. 
Cr. 8 vo. 5 x. 

Hall (Mary). A WOMAN S TREK FR(3 m 
THE CAPE TO CAIRO. Illustrated. 
Second Edition. Demy Zvo. i6e. net. 

Hamel (Frank). FAMOUS FRENCH 
SALONS. Illustrated. Third Edition. 
Demy Zvo. 12 s. bd. net. 

Hannay (D.). A SHORT HISTORY OF 
THE KOVAL NAVY. Vol. I., 1217-1688. 
VoL II., 1685-1815. Demy Zvo. Each 
ye. id net. 

Hannay (James 0.), M.A. THE SPIRIT 
AND ORIGIN OF CHRISTIAN 
MONASTIC 1 SM. Cr. Zvo. 6x. 

THE WISDOM OF THE DESERT. Fes}. 
Zvo. 3J. bd. net. 

Harper (Charles G., THE AUTOCAR 
ROAD-BOOK. Four Volumes vjpth Maps. 
Cr. Zvo, Each 7 x. id. net. ' 

Vol. I. —South or tu* Ihames. 

Vo!. II.— North and Sooth Walks 
and \Vsst Midi an ds. 

Headley (F. WJ DARWINISM AND 
MODERN SOCIALISM. Second Edition. 
Cr. tye- 5 x. ntt. entrr " 

Henderson (B. W.), Fellow of % Exeter. 
College, Oxford. THE LIFE a^D 
PRINCIPATE OF 1HE EMPEROR 
NERO. Illustrated. New and cheaper 
issue. Demy 8tw. ye. id net. 

Henderson (M. Sturge). GEORGE 
MEREDITH ; NOVELIST, POET, 
REFORMER. Illustrated. Second Edition. 
Cr. Zvo. to. 

• 
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Henderson (T, F.) and Watt (Francis). 
SCOTLAND OF TO-DAY. Illustrated. 
Second Edition, Cr. Bvo. 6 s. 

Henley (W. E.J. ENGLISH LYRICS. 

CHAUCER TO POE, ij4o-ii49. Second 
' Edition, Cr ; Bvo. ns, 6 a. net. 

Heywood (W.). A HISTORY OF PE- 
RUGIA. Illustrated. Demy Bvo. i *s. td. 
net. 

Hill (George panels). ON&HUNDRED 
MASTERPIECES OF SCULPTURE. 
Illustrated. Demy Bvo. xo s. 6 d. net. 

HIndtC. Lewis). DAYS IN CORNWALL. 
Illustrated, fecond Edition. Cr. 8 vo. 6 s. 

Hobhouse (L. T.), late Fellow of C.C.C., 

, Oxford. THE THEORY OF KNOW* 
LEDGE. Demy B vo. sos. 6 d. net . 

Hodgetts (E. A. Brayley). THE COURT 
OF RUSSIA IN THE NINETEENTH 
CENTURY. Illustrated. Two volumes. 
Demy Bvo. *4/. net. 

Hodgson (Mrs w.). HOW TO IDENTIFY 
OLD CHINESE PORCELAIN. Illus- 
trated. Second Edition. Post 8 vo. 6 s. 

Holdlch (Sir T. if.), K.C.I.E., C.B., F.S.A. 
THE INDIAN BORDERLAND, 1880- 
1900. Illustrated. Second Edition. Demy 
Bvo. sos. 6 d. net. 

Holdsworth (W. S.), D.C.L. A HISTORY 
OF ENGLISH LAW. In Four Volumes. 
Vols. /., //., III. Demy Bvo. Each 10s. 6 d. 
net. 

Holland (Clive). TYROL AND ITS 
PEOPLE. Illustrated. Demy Bvo. sos. 6 d. 
net. 

Hollway-Calthrop (H. C.), late of Balllol 
College, Oxford ; Bursar of Eton College. 
PETRARCH: HIS LIFE, WORK, AND 
TIMES. Illustrated. Demy Bvo. tar. 6 d. 
net. 

Horsburgh (E. L S.), M.A LORENZO 
THE MAGNIFICENT: and Florkncb 
in hek Golden Age. Illustrated. Second 
Edition • Demy Bvo. sy. net. 
WATERLOO ; with Flans. Second Edition. 
Cr. Bvo. is. 

Hosle (Alexander). MANCHURIA. Illus- 
trated. Second Edition. Demy Bvo . 7/. 6 d. 
net. e 

Hultcrn^Scmuel F.). THE CLERK OF 
OXFORD IN FICTION. Illuftrated. 
DfmyJBvo, sos. 6 d. net. 

'•ffumphreys (John H.). PROPOR- 
TIONAL REPRESENTATION. Cr. tvo. 
3 s. 6 d. not. 

Hutchinson (Horaee GO. HIE NEW 
FOREST. Illustrated. Fourth Edition, 
Cr. Bvo. 6 s. 

Hutton (Edward). THE CITIES OF 


UMBRIA. Illustrated. Fourth Edition. 

THE CITJES OF SPAIN. Illustrated. 
Third Edition. Cr. Bvo. 6 s. 

FLORENCE A NO THE * CITIES OF 
NORTHERN TUSCANY.WITH 
GENOA. Illustrated* Second Edition. 
Crown Bvo. 6 s. * 

ENGLISH LOVE POEMS. Edited with 
an Introduction. Feat. 8 vo. y. 6 d net. 

COUNTRY WAIjKS ABOUT FLORENCE. 
Illustrated. Feat. Bvo'. y. net. 

IN UNKNOWN TUSCANY With m 
A ppendix by William Heywood. Illefc- 
trated. Second Edition. Demy Bvo. 7 s, td. 
net. 

ROME Illustrated. Second Edition. Cr. 
Bvo. 6 s. 

Hyett (F. A.) FLORENCE : He* H*.T,*iur 
and Art to the Fall or the Republic. 
Demy Bvo. td. net. 9 

Ibsen (Henrik). BRAND. A Drama. 
Translated by William Wilson. Fourth 
Edition. Cr. Bvo. y. 6 d. 

Inge ( W. R ), M.A., Fellow and Tutor of 
Hertford College, Oxford. CHRISTIAN 
MYSTICISM. (The Bampton Lectures of 
1899.) Demy Bvo. 12s. 6 d. net. 

Innes (A. D.). M.A, A HISTORY OF THE 
BRITISH IN INDIA. With Maps and 
Plans. Cr. Bvo. 6s. 

ENGLAND UNDER THE TUDORS. 
With Maps. Third Edition. Demy Bvo. 
sos. 6 d. net. 

Innes (Mary). SCHOOLS OF PAINT- 
ING. Illustrated. Cr. Bvo. y. net. 

James (Norman G. B.^ THE CHARM 
OF SWITZERLAND. Cr. Bvo. y. net. 

Jebb (Camilla). A STAR OF THE 
SALONS : Julie db Lespinassk. Illus- 
trated. Demy Bvo. sos. td. net . 

Jeffery (Reginald WJ, M.A. THE 
HISTORY OF THE THIRTEEN 
COLONIES OF NORTH AMERICA. 
2497-2763. Illustrated. Demy Bvo. js. 6 d. 
net. 

Jenks (E.), M.A m B.C.L. AN OUTLINE 
OF ENGLISH LOCAL GOVERNMENT. 
Second Edition, Revised by R. C. K. 
Ensok, JV 1 .A. Cr. Bvo. *1. (nim , «, 

Jennings (Osear),M.D. EARLY wooB- 
CUT INITIALS. Illustrated. Demy 4 to, 
sir. net, 

Jerningham (Charles Edward). THE 
MAXIMS OF MARMADUKE. Second 
Edition. Cr. 8c w. y. 

Johnston (Sir H. H.), K.C.B. * BRITISH 
CENTRAL AFRICA. Illustrated. Third 
Edition. Cr. 4 to. it s. net. 
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THE. NEGRO IN THE NEl£ WORLD. 
Illustrated. Demy 8vo. \6s. net. 


Leach {Henry}. THE SPIRIT OF THE 
LINKS. Cr.lvo, 6s. 


• Jones (ft. Crompton), If. A. POEMS OF 
THE INNER LIFE. Selected by R. C. 
Jones. • Thirteenth Edition, Fcap Bvo. 
us. 6 d. net. 


Julian (Lady) of Norwich. REVELA- 
TIONS OF DIVIDE L 0 VE. Edited by 
Grace Warrack. Third Edition. Cr. 
^vo. y. 6 d. 


t 

Le Braz (Anatole). THE LAND OF 
PARDONS. Translated bySfRANCES M, 
Gostunc. Illustrated. Third Edition. 
Cr. 8 vo. 6s. 

Lees (FredAdckC A SUMMER IN 
TOURAINE. Illustrated. Second Edition. 
Demy 8vo. io s. 6d. net. t 


•Kat>pa.’ LET YOUTH BUT KNOW: 
A Plea for Reason in Education. Second 
Edition. Cr. 8 vo. y. 6d. not. 


ftats* (John). . THE POEMS. Edited 
Introduction and* Notes by E. de 
Sttn^couRT, M^A. With a Frontispiece in 
Photogravure. Second Edition Devised. 
DemyBvo. ys. 6 d. net. 


Lindsay (Lady Mabel). A 2 INI DOMINI i 
A Gospel Study. With Maps. Two 
Volumes. Super Royal 8vo. io s. net. 

Llewellyn (Owen) and Raven-Hill (L.J. 
THE SOUTH-BOUND CAR. Illustrated. 
Cr. 8 vo. 6s. , 


Keble (John). THE CHRISTIAN YEAR. 

With an Introduction and Notes by W. 
Lock, D.D., Warden of Keble College. 
Illustrated. Third Edition. Tcap. S vo. 
3 r . 6 d . ; padded morocco. y. 

Kempis (Thomas a). THE IMITATION 
OF CHRIST. With an Introduction by 
1 )ban Farrar. Illustrated. Third 
Edition. Ecap. B vo. y. 6 d.; padded 
morocco , 5 s. 

Also translated by C. Bigg, D.D. Cr. 
8t 10. y. 6 d. 

Kerr (S. Parnell). GEORGE SELWYN 
AND THL WITS. Illustrated. Demy 
6 vo. 12s. 6d.net. % 

Kipling (Rudyard). BARRACK-ROOM 
BALLAD .n. 96M Thousand. Twenty- 

eighth Edition. Cr. 8 vo. 6s. Also F.ap. 
8 vo. Leather. 5J. net. 

THE SEVEN SEAS, list Thousand. 
Sixteenth Edition. Cr. 8 vo. 6j. Also 
Ecap. 8 vo. Leather, m. net. 

THE FIVE NATIONS. 69 tk Thousand. 
Seventh Edition. Cr. 8 vo. 6s. Also /cap. 
8 vo. Leather, y. net. 

DEPARTMENTAL DITTIES. Eighteenth 
Edition. Cr. 8 vo. 6s. Also J\ap. ivo, 
Leather, y. net. 


Knox afnnl*5»d F.). THE COWT OF 
SAINT. Illustrated. Demy 8 vo. 
ic»r. 6./. net. 

Lamb (Charles and Mary), THE WORKS. 
Edited by E. V. Lucas. Illustrated. In 
Seven Votumes, • Demy 8 vo. 7 s. 6 d. each. 

Lane-Poole (Stanley). A HISTORY OF 
EGYPT IN THE MIDDLE AGES. 
Illustrated. Cr. 8 vo. 6s. 


(Sir Ray). K.C.B., F.R.S. 
M AN EASY CHAIR. 


Lankester _ 

science From 

Illustrated. Fifth Edition. Cr. 8 tv. 6s. 


Lock (Walter), D.D., Warden of Keble 
College. ST. PAUL, THE MASTER- 
BUILDER. Third Edition. Cr. ivo. 
y. 6 d. • 

THE EIBLE AND CHRISTIAN LIFE. 
Cr. 8 vo. 6s. m 

Lodge (Sir Oliver), F.R.S. THE SUB- 
SIANCE OF FAITH, ALLIED WITH 
SCIENCE: A Catechism for Parents and 
Teachers. Tenth Edition. Cr. 8 vo. 2 s. net. 
MAN AND THE UNIVERSE : A Study 

OF TltK INFLUENCE OF THR ADVANCE IN 

Scientific Knowledge upon our under- 
standing of Christianity. Ninth 
Edttton. Demy 8vo. w net. 

THE SURVIVAL OF MAN. A Study in 
Unrecognised Human Faculty. Fourth 
. Edition. Demy 8: 0. 7 s. 6 d. net. 

Lofthouse (W. F.), M.A. ETHICS AND 
ATONEMENT. With a Frontispiece. 
Demy Bvo. $s. net. 

Lorlmer {George Horace^ LETTERS 
FROM A SELF-MADE MERCHANT 
TO HIS SON. Illustrated. Eighteenth 
Edition. Cr. Bvo. y. 6 d. 

OLD GORQpN G&AHAM. Illustrated. 

Second Edition. Cr. c voa> 6s. 

Lorlmer (Norma). BY THE waters 

OF ECiYPT. Illustrated. Demjl%Eo. 16s, 
net. 

* 

Lucas (S. V.). THE LIFE OF CHARLES 
LAMB. ‘Illustrated. Fifth and Revised 
Editton in One Volume. Demy Bvo. 7 s. 

6 d. net. % 

A WANDERER IN HOLLAND. Ulus* 
trated. Twelfth Edition . Cr. 8 vo. 6s. 

A WANDERER IX LONDON. Hint- 
trated. Tenth Edition. Cr. 8 vo. 6s. 

A WANDERER IN PARIS. Illustrated.* 

Sixth Edtiton. Cr. Bvo. 6s, 
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THE OPEN ROAD; A Little Book for 
Wayfarers. Seventeenth Edition , Fc/>. 

8 vo. 5 s . ; India Paper , 7 s. (id. 

THE FRIENDLY TOWN : a*Little Book 
■for the Urbane. Sixth Edition . Fcap. Zvo, 

5 s . ; IndidPF aper y 7 s. bd. 

FIRESIDE AND SUNSHINE. S/rtf 
Edition . 8ru. 5J. 

CHARACTER AND COMEDY. .S/.rM 
Edition . /ic*/. 8w. 5*. t 
THE GENTLEST ART. A Choice of 
Letters by Entertaining Hands. Sixth 
E&iion . /evil* 8 p<?. v. 

A SWAN ANX> HER FRIENDS. Illus- 
trated. Demy Zvo. 1 2s. 6d. net. 

HER INFINITE VARIETY : A Fpminine 
Portrait Gallery. Fifth EditiSk. 
Fcap. 8: to. 5-r. 

LISTENER’S LURE: An Obltqur Nar- 
ration. Eighth Edition. Fcap. 8 vo. 5 s. 
GOOD COMPANY: A Rally of Men. 

Second Edition. Fcap. 8 vo. w. 

ONE DAY AND ANOTHER. Fourth 
Edition. Fcaf. 8 vo. 5 s. 

OVER BEMERTON’S: An Easv-Going 
Chronicle. Jgighth Edition. Fcap. Zvo. 
St- 

IS. (R.). THE THOUGHTS OF LUCI A 
HALLIDAY. With some of her Letters. 
Edited by R. M. Fcap. Zvo. as. bd. net. 

Macaulay (Lord). CRITICAL AND 
HIS 10 RICAL ESSAYS Edited by F. 
C. Montague. M.A. Three Volumes. 
Cr. Zvo. 18s. 

McCabe (Joseph] (formerly Very Rev. F. 
Antony, 0 S F.). THE DECAY OF 
THE CHURCH OF ROME. Second 
Edition. Demy Zvo. 7 s. 6 d. net. 

McCullagh (Francis). The Fall of Abd-ul- 
Hanml. Illustrated. Demy Zvo. \os.bd.% 
net. 

MacCunn (Florence A.). MARY 

S I UART. Illustrated. Neiu and Cheaper 
Edition. Large Cr. Zvo. 6s. 


McDougall (William), M.A. (Oxon., M.B. 
(Cantab.).* AN INTRODUCTION TO 
SOCIAL PSYCHOLOGY. Third Edition. 

Cr. Zvo. 5 s. net. 


• Mdlle. Mori * (Author of). %T. CATHER- 
INE OF SIEfcA AND HER TIMES. 
Illustrated. Second Edition. Demy % 8r/<% 
7% bdnet. # 

Maeterlinck (Maurice). TII» P.T UE 
BljgLD : A Fairy Play in Six Acts. 
^Translated by Alexamvi'k Tf.ivi ika nit 
Mattos. Eighteenth hditum, Fcap. Zvo. 
Deckle Edges. 3s. 6d. net. Also Fcap. Zvo. 
Paper covers , is. net. 


Mahaffy (J. P.), Litt.D. A HISTORY OF 
THE EGYPT OF THE PTOLEMIES. 
Illustrated. Cr. Zvo, 6 s. 


Marett (rf R.). M.A., Fellow and Tjitor cf 
Exeter Ob liege, Oxford. THE THRES. 
HOLD OF RELIGION. , Cr. 8w v 3 s. bd. 
net. 

Marriott (Charles). A SPANISH JIOLI- 
DAY. Illustrated. Demy 8 vo. *s. 6d. net. 

Marriott (J. A. R), M.A. THE LIFE 
AND TIMESeOF LORD FALKLAND. 
Illustrated. Second Edition. Demy 8z<0. 
7J. 6d. net. « 

Masefield (Johti). SEA LIFE IN NIX- 
SON S TIME: Illustrated. Cr. * Zvo. 

A 3 SAILOR*S GARLAND. Selected ami 
Edited. Second Edition. Cr. Zvo. * 3s. him 
net. * % * 

AN ENGLISH PROSE MISCELI^NY. 
Selected andjEditcd. CifZvo. bs.^ 

Masterman (C. F. G.) t MA, M.P, 
TENNYSON AS A RE l 1 G 10 US 
TEACHER. Second Edition. ( r.Zvo. O. 
THE CONDITION OF ENGLAND. 
Fourth Edition. Cr. Zvo. 6s. 

Mayne (Ethel Colburn). ENCHANTERS 

OE MEN. lllustiated. Demy Zvo. 10s td. 
net. 

Meakin (Annette M. B.) t Fellow of the 
Anthropological Institute, WOMAN IN 
TRANSITION. Cr. Zvo 6 s. 

GALICIA : Thr Switzkrlano of Spain. 
Illustrated. Demy Zvo. 12 s. bd. net. 

Medley (D. J.), M.A.. Professor of History 
in the University of Glasgow. ORIGINAL 
ILLUSTRAI IONS O’' ENGLISH CON- 
STI 1 'UTIONAL HISTORY, Comprising 
a Srifcied Nomolr of the Chikf 
Char ifks and Stai utes. Cr. 8zx*. 7*. bit. 
net. 

Methuen (A. M. S ). M.A. THE TRAGEDY 
OE SOU l'H AFRICA. Cr. Zvo. unit. 
ENGLAND’S RUIN : Disarm in Four- 
7H-N L* tiers to a Protfcuonist. 
Ninth Edition. Cr. 8 vo. 3d. net. 

Meynell (Everard). COROT AND HIS 
FRIENDS. Illustrated. Demy 8 vo. los.bd. 
net. C* 

Miles (Eustace), M.A. LIFE AFTER 
LIKJ^: or, The Tiii-oly^f Reincarna- 
tion. Cr. Zvo. 2 s. 6d. net : * • 

THE POWER OF CONCENTRATION : 
How to Acquire it. Third Edition. 
Cr. Zvo. 3 s. 6 d. net. 

Millais (J. G.). THE LIFE AND LET- 
TERS OF SIR JOHN EVERETT 
MILLAIS, President of the Royal Academy. 
Illustrated. Nnv Editiom Demy Zvo. 
7 s. bd, net. 


Maitland iF. W.). M.A., I.L.D. ROMAN 
1 CANON LAW IN THE CHUKCHI OF 
ENGLAND. Royal Zvo. is.6d. 


Milne (J. G.l. M.A- A HISTORY OF 
EGYPT UNDER tfOMAN RULEr 
Illustrated. Cr . 8ty». bs . 
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■itton ( 0 . BO, JANE AUSTEN AND 
HER TIMES. Illustrated. Second and 
Cheaper Edition. Large Cr.fho. Si. 

Moffat (MarHM.). QVEEN LOUISA OF 
PRUSSIA. Illustrated. Fourth Edition. 
Cr.Svo. Si. 

Money CL. G. Chlozza). RICHES AND 
POVERTY. Ninth Edition. Cr. too. 
si. net. Also Demy tot* cjr, net. 

MONEY’S FISCAL DICTIONARY, xgao. 
Demy too. Second Edition. 5 s. net. 

Mcpre (T. Sturge). *RT AND LIFE. 

Illustrated. Cr. Zvo. y. net. 

Moorhouse fE. Hallam). NELSON’S 
'*VLA})Y HAMILTON. Illustrated. Second 

\Muon. Demy S vo. *7 s. C d. net. 

Moi\in (J. &), M.A. eTHE HOUSE 
UP! LORDS AND THE CONSTITU- 
TION. With an Introduction by the Lord 
Chancellor. Cr. 8 vo. ix. net. 

Morton (A. Anderson). See Brodrick (M.). 

Norway (A. H.). NAPLES. Past and 
Present. Illustrated. Third Edition. 
Cr. 8 tv. St. 

Oman (C. W. c.), M A., Fellow of All 
Souls', Oxford. A HISTORY OF THE 
ART OF WAR IN THE MIDDLE 
AGES. Illustrated. Demy 8 vo. xox. id. 
net. 

ENGLAND BEFORE THE NORMAN 
CONQUEST. With Maps. Second 
Edition. Demy too. sot. id. net. 

Oxford (M. N*), of Guy's Hospital. A 
HANDBOOK OF NURSING. Fifth 
Edition. Cr. Zvo. y. id. • 

Pakes (W. C. C.). THE SCIENCE OF 
HYGIENE. Illustrated. Demy too. xy. 

Parker (Eric). THE BOOK OF THE 
ZOO; By Day and Night. Illustrated. 
Second Edition. Cr, 8 vo. 6x. 

Parsons (Mrs. C.). THE INCOMPAR- 
ABLE SIDDONS. Illustrated. Demy 
8 vo. sax. id. net. 

Patmore IK. A.). THE COURT OF* 

•LCfUISATII. Illustrated. Third Edition. 

m Demy 8w. xot.Sd.net. 

Patterson {A. H.J. MAN AND NATURE 
ON TIDAL WATERS, illustrated. Cr. 
Zvo. St. • 

Petrie (W. M. Flinders), D.C.L., LL.D., 
Professoe of Egyptology at University Col- 
lege. A HISTORY OF EGYPT. Ulus- 
(rated. In Sic Volumes. Cr, Zvo. St. 
t'iCk. 


You I. From the Earliest Kings to 
XVItu Dynasty. Sixth Edition. 

Vol. II. The XVIIth and XVIIIth 
Dynasties. Fourth Edition. 

Vol. III. XIXth to XXXth Dynasties. 

Vol. IV. • Egypt under the Ptolemaic 
Dynasty. J. P. Mahaffy, Litt.D. 

Vol. V. Egypt under Romaji Rule. T.Gw 
Milne, M.A. 

Vol. VI. Egypt im the Middle Ages. 
Stanley Lane-Poole, M.A. 

RELIGION. AND CONSCIENCE IN 
ANCIENT EGYPT. lectures delivered 
at University College, Loudon. Illustrated. 
Cr. 6 vo. ax. id. » 

SYRIA AND EGYPT, FROM THE TELL 
EL AMARNA LETT 1 RS. Cr. Zvo. 
ax. id. 

dKJYPTIAN TALES. Translated from the 
Papyri. First Series, rvth to xnth Dynasty. 
Edited by W. M. Flinders Petrie. Illus- 
trated. Second Edition. Cr. Zvo. y. id. 

EGYPTIAN TALES. Translated from the 
Papyri. Second Series, xvmth to xixth 
Dvnasty. Illustrated. Cr. Zvo. 3X. id. 

EGYPTIAN DECORATIVE ART. A 
Course of Lectures delivered at the Royal 
Institution. Illustrated. Cr. Zvo. y. id. 

• 

Phelps (Ruth S.). SKIES ITALIAN: A 
Ln tle Breviary for Traveller*, im 
Italy. Fcap. Zvo. jx. net. 

Phythian (J. Ernest). TREES IN NA- 
TURE, MYTH, AND ART. Illustrated. 
Cr. too. be. 

Podmore (Frank). MODERN SPIRIT- 
UALISM. Two Volumes. Demy too . 
a ix. net. 

MESMERISM AND CHRISTIAN 
SCIENCE: A Short History of Mental 
Healing. Second Edition. Demy Zvo. 
xox. id. net. 

Pollard (Alfred W.). SHAKESPEARE 
FOLIOS AND QUARTOS. A Study in 
the Bibliography of Shakespeare's Plays, 
1594-1685. iDustraiLO. Folio. 21 x. net. 

Powell (Arthur E.)/ TCfoD AND 

HEALTH. Cr. Zvo. jx. id. net. 

Power ( J»0’Connor). THE MAKING OF 
AN ORATOR. Cr.fivo. is. 

0 

Price (L. L.), M.A., Fellow of Oriel College, 
Oxen. A HISTORY OF«r DNTSLISH 
POLITICAL ECONOMY FROM ADAM 
SMITH TO ARNOLD TQYN£EE. 
Sixth Edition. Cr. Zvo. ax. id. 

Pullen-Burry (B.). IN A GERMAN 
COLONY; or, Four Weeks im New 
Britain. Illustrated. Cr. 8 tv. $x. net. 

Pycraft (W. P-). BIRD LIFE. Illustrated. 

Demy 8w. z os. id, net • 
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St. Francis of Assisi. 


(Lonsdale), B.D. Oxon. DANTE 
A'ND HIS ITALY. Illustrated. Dex%r 
8 vo. xax. id. net. 

•Rappoport (Angelo S.). HOME LIFE IN 
RUSSIA. Illustrated. Demy 8vf. xot. 6 d, 

Raven-Hill (I*). See Llewellyn (Owen). 

Rawlings (Gertrude). COINS AND 
HOW TO KNOW THEM. Illustrated. 
Third Edition . Cr. 8 vo. 5X. net. 

Rea (Lilian). fHE LIFE A^D TIMES 
OF MARIE MADELEINE COUNTESS 
OF EA FAYETTE. Illustrated. Demy 
8 vo. 10s. 6 d. net. 

Read (C. Stlnford), M.R. (Lend.), 
M.R.C.S., L.K.C.P. FADS AND FEED- 
ING. Cr. Zvo. a s. id. net. ' 

Rees (J.D.), C.I.E., M.P. THE REAL 
INDIA, Second Edition. Demy 8 vo. 
los. id. net. 


THE LITTLE 

FLOWERS OF THE GLORIOUS 
MESSER,* AND OF HIS FRIARS. 
Done into Lnglish, with Notes by William 
Heywood. Illustrated. Demy 8 vo. y. net . 

'Sakj’ a (H. Munro). REGINALD. Second 
Edition. Feat. 8 vo. ax. id. net. # 

REGINALD IN RUSSIA. Fcap. 8 vo. 
ax. id. net. 

Sanders (Lloyd).* TILE HOLLAND 
HOUSE CIRCLE, fllustrated. Second 
Edition. Demy 8 vo. tie. id. net. j 

•Scott (Ernest). TERRE NAPOLEON, 
AND THE EXPEDITION OF DIS- 
COVERY DESPATCHED TO AUS- 
TRALIA BY ORDER OF BONAPAltl K, 
1800-1804. Illustrated. Demy Zvo. 10 i. icum 
net. • * * 


S&lincourt (Hugh de). GREAT HALF' 
Illustrated. iMmy 8 vo. xot. id. net.\ 


y 

ra. 


Reich (Emil), Doctor Juris. WOMAN 
THROUGH THE AGEa. Illustrated. 
Two Volumes. Demy 8 vo. 21 x. net. 

Reid (Archdall), M.B. THE LAWS OF 
HEREDITY. Second Edition. Demy 
8 vo, a xx. net. 

Richmond (Wilfrid), Chaplain of Lincoln's 
Inn. THE CREED IN THE 
EPISTLES. Cr. Zvo. ax. id. net. 


Selous (Edmund). TOMMY SMITH’S 
ANIMALS. Illustrated. Eleventh E ditUn. 
Fcap . 8 vo. ax. id. 

TOMMY SMITHS OTHER ANIMALS. 
Illustrated. Fifth Edition, leap. 8 vo. 
ax. id. 

•Shafer (Sara A.). A. WHITE PAPER 
GARDEN. Illustrated. Demy Zvo. js. id, 
net. 


Roberts (M. E.). See Channer (C.C.). 

Robertson (A.), D.D., Lord Bishop of 
Exeter. REGNUM DEI. (The Hampton 
Lectures of iqoi.) A New and Cheaper 
Edition. Demy 81 to. 7 x. id. net. 

Robertson (C. Grant). M.A., Fellow of 
AH Souls’ College, Oxford. SELECT 
STATUTES, CASES, AND CONSTI- 
TUTIONAL DOCUMENTS, 1660-1833. 
Demy 8 vo. xo s. id. net. 

Robertson (Sir G. S.),K.C.S.I. CHITRALt 
The Story or a Minor Sifgr. Illustrated. 
Third Edition. Demy Zvo. iox. id. net. 


Roe (Fred). OLD OAK FURNITURE. 
Illustrated. Second Edition. Demy Zvo. 
iox. id. net. 

Royde-Smlth (N. G.). THE PILLOW 
BOOK : A Garnf.r or Mai^t Moods. 
Collected. Second Edition . Cr. Zvo. 
as. id. net. f 

POETS* QJELOUR DAY. Sefccted, with an 
Introduction. Fcap. Zvo. 5 s. • 


Ruafcold (The Right Hon. Sir Horace), 

Bait., G, C. B., G. C. M. G. THE 
AUSTRIAN COURT IN THE NINE- 
TEENTH CENTURY. Illustrated. 
Second Edition . Demy Zvo. xZsf.net. 


Russell (W. Clark). THE LIFE OF 
ADMIRAL LORD COLLINGWOOD. 
Illustrated. Fourth Edition. Cr . 8 vo. is. 


Shakespeare (William). 

THE FOUR FOLIOS, i6a 3 ; 1633; 1664; 
1685. Each £4 4X. net, or a complete set, 
£12 iax. net. 

Folios 2, 3 and 4 jure ready. 

THE POEMS OF WILLIAM SHAKE- 
SPEARE. With an Introdjction and Notes 
by George Wyndwam. Demy Zvo. Buck r- 
ram, gilt top. iox. id. 

Sharp (A.). VICTORIAN POETS. Cr. 

Zvo. ax. id. 

Sldgwick (Mrs- Alfred). HOME LIFE 
IN GERMANY, Illustrated. Second 
Edition . Demy Zvo. iox. id. net. 

Sime (John). See Little Books on Art. 

Sl&den (Douglas). SICILY: The New 
Winter Resort. Illustrated. Second Edition. 
Cr. Zvo. $x. net. 

•Smith (Adam). THE WEALTH OF 
NATIONS. Edited with an ifitrodilctlfm 
and numerous Notes by Edwin Cannan; 
M.A. Two Volumes. Demy Zvo. sis. net. 

Smith (Sophia S ). DEAN SWIFT. Illus- 
trated. Demy Zvo. 10 s. 6 d+net, 

Snell (F. J ). A BOOK OF EXMOOR. 
Illustrated. Cr. 8 vo. is. t 

* staneliffe * GOLF DO’S AND DON*TS. 
Second Edition. Fcap. Zvo. u. 
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tStead. (Franeb H), M.A. HOW OLD 
AGE PENSIONS BEGAN «TO BE. 
Illustrated. Demy Bvo. tu.6d.0ei. 
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CHAUCER TO CARY. Tvu Voluma. 

Uhny 8 vo. ail. net. 

See also Oxford biographies. 


Stevenson (R.-I*.). THE LETTERS OP 
i ROBERT LOUIS STEVENSON TO 
HIS FAMILY AND FRIENDS. Selected 
and Editfd by Sir Sidney Colvin. Ninth 
Edition. Two Volumes. Cr. 8 vo. iM. 
VAILIMA LETTERS. With an Etched 
Portrait by William Strang. Eighth 
Edition. Cr. 8t to. \Buckram. 6s. 

TtfE LIFE OF R. L. STEVENSON. See 
Balfour (G.). 


Stevpnson (M- U FROM SARANAC 
TO THE MARQUESAS. Being Utters 
written by Mrs. M. 1 . Stevenson during 

S Cr. 8 vo. 6s. net. 

:S FROM SAMOA, '1891-95. Edited 
anged by M. C; Balfour. Illus- 
Second Edition. Cr. Bvo. 6s. net. 
• 

emon F ), M.A., Canon of Win- 
chester. DEVELOPMENT AND 
DIVINE PURPOSE. Cr. 8 vo. 51. net. 


Streatfelld (R A.}. MODERN MUSIC 
AND MUSICIANS. Illustrated. Second 
Edition. lh my Bvo. 71. 6d net. 

Swanton (E. W ). FUNGI AND HOW 
TO KNOW THEM. Illustrated. Cr. Bvo. 
(,s. net. 

•Svkes (Ella C). PERSIA AND ITS 
PEOPLE. Illustrated. Demy 8 vo. xor. 6 d. 
net. 


Tozer (Basil), the horse in his- 
tory. Irluatraled. Cr. Bvo. 6s. 


Trench (Herbert). DEIRDR%WEDDED, 
and other Poems. Second and Revised 
Edition. Large Post 8 vo. 6s. 

NEW POEMS. Second Edition . Largs 
Post Bvo. 64 m 

APOLLO AND THE SEAMAN. Largs 
Post Bvo. Paper, is. 6 d. net ; cloth t ax. f d. 
net. • 


Trevelyan (G- M-), Fellow of Trinity College, 
Cambridge. ENGLAND UNDER THE 
S I UARTS. With Maps and Plans. Fourth 
. Edition. Demy Bvo. 10 x. 6d. net. 

Triggs (Inigo H.) f A.R.I.R.A. TOWN 
PLANNING: Past, Present, and 
Possible. Illustrated. Second Edition. 
Wide Royal Bvo. *51. net. 

Vaughan (Herbert M.), B.A.{Oxoo), F.S.A. 
THE LAS r OF THE ROYAL STUARTS, 
HENRY STUART, CARDINAL, DUKE 
OF YORK. Illustrated* Second Edition. 
Demy Bvo. 10 s. 6d. net. 

THE MEDICI POPES (LEO X. and CLE- 
MENT VII.). Illustrated. Demy Bvo. 15 s. 
net. 

THE NAPLES RIVIERA. Illustrated. 

Second Edition. Cr. Bvo. 6s. 
•FLORENCE AND HER TREASURES, 
Illustrated. Leap. Bvo. $x. net. 


Symes (J E ). M.A. THE FRENCH 
REVOLUTION. Second Edition. Cr. 
81 V. 3 '. 6d. 

Tabor (Margaret^.). THE SAINTS IN 
ART. Illustrated. Fcap. 8t»o. jx. 6 d. net . 

Taylor A. E ). THE ELEMENTS OF 
METAPH\SICS. Second Edition. Demy 
»i>o. xox. 6d. net. 


Taylor (John W ). THE COMING OF 
THE SAIN Tb. Illustrated. Demy Bvo. 
■js. bd, net. 

Thibaudeau (A. C.). BONAPAR I F. AND 
THE CONSULATE. Translated and 
Edited by G. K boRTFscut, LL.D. Illus- 
trated. Demy Bvo. iur. bd. net. 

Th«nttson (Brands). SELEjCTED 
WEMS OF FRANCIS THOMPSON. 
With a Biographical Note by Wilfrid 
Mkynkll. With a Portrait m Photogravure. 
Second Edition. Fcap. Bvo. 51. net. 


Tlleston (Mary W.). daily strength 

FOR DAILY NEEDS. Seventeenth Edi- 
tion. Medium tbmo. ts.6d.net. Also an 
edition In superior binding, 6s. 


Toynbee 


_ I, M.A., D. Litt. DANTE 
ENGLISH LITERATURE : FROM 


Vernon (Hon W. Warren), M.A. READ- 
INGS ON THE INFERNO OF DANTE. 
With an Introduction by the Rev. Dr. 
Moore. Two Volumes. Second Edition. 
Cr. Bvo. 15J. net. 

READINGS ON THE PURGATORIO 

* OF DANTE. With an Introduction by 
the late Dean Church. Two Volumes. 
Third Edition. Cr. Bvo. i;x. net. 

READINGS ON THE PARADISO OF 
DANTE. With an Introduction bv th« 
IDs hop of Ripon. Two Volumes. Second 
Edition. Cr. Bvo. ijx. net. , 

Vincent (J E ). THROl-oH EAST 
ANGLIA IN A MOTOR CAR. Ulus* 
trated. Cr. Bvo. 6s. 

Waddell (Col L. K.\ LbD., C.B. LHASA 

• A^D ITS MVST1 KILS. With a Record 
of the Expedition of xoo^-igoaf. Illustrated. 
Thiri^and Cheaper Edition. AMiium Bvc. 
7 x. 6 d. net . 

Wagner (Richard). RICHARD 
NbR'S MUSIC DRAMAS: Interpreta- 
tions, embodying Wagner s own explana- 
tions. Bv Alice Leighton Clkather 
and B\sm Crump, in Three Volumes, 
Fcap. Bvo. ax. 6 d. each. 

Vol. 1.— The Ring or the Nibelung. 
Third Edition. 

yot. in.— T ristan and Isolds. 
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W tlneman (Paul). A summer tour 
IN FINLAND. Illustrated. Dtmy%vo. 
so r. 6 d. net. 

•Walkley (A. B.). DRAMA AND LIFE. 

• Cr. Bvo. 6x. 

• 

Waterhouse (Elizabeth). WITH THE 
SIMPLE-HEARTED : Little Homilies to 
Women in Country Places. Second Edition . 
Small Pott Woo. as. net. * 

COMPANIONS OF THE WAY. Being 
Selections for Morning and Evening Read- 
ing. Chosen and arranged by Elizabeth 
W ATERHOt'sf Large Cr. 8 vo. v. net. 

THOUGHTS OF A TERTIARY. Second 
Edition. Small Pott 8 vo. it. net. ^ 


Watt (Francis). See Henderson (T. F.). 


(Arthur E- P L A GUIDE TO 
Ttf E ANTIQUITIES OF UPPER 
EGYPT : From Abydos to the Sudan 
Frontier. Illustrated. Cr. 8r >o. 7s. 6d. net. 


Welch (CathaAne). THE LITTLE 
DAUPHIN. Illustrated. Cr. Bvo. 6s. 

• 

Wells (J-)» M.A.. Fellow and Tutor of Wad- 
ham College. OXFORD AND OXFORD 
LIFE. Third Edition. Cr. Bvo. 3s. 6 d. 
A SHORT HISTORY OF ROME. Tenth 
Edition. With 3 Maps. Cr. 8 vo. 3s. 6 d. 

Westell (W. Perelval). THE YOUNG 
NATURALIST. Illustrated. Cr. Bvo. 6s. 

Westell (W. Percival). F.L.S., M.B.O.U., 
and Cooper (C. S./. F R.H.S. THE 
YOUNG BOTANIST. Illustrated. Cr. 
8 vo. 3*. 6 d. net. 


•Wheeler (Ethel R ). FAMOUS BLUE 
STOCKINGS. Illustrated. Demy 8 vo. 
10s. 6 d* tut 4 • 


White (Gl_„ , 

TURY OF bPAl! 


), Lieut.-CoI. A CEN. 
■N AND PORTUGAL* • 


Whibley (C. ). See Henley (W. E.J. 

George V. 

OF bPAI 

17^-1898. Demy Bvo. 1 gs. 6d. net. 

Whitley (Miss). See Dilke (Lady)/ 

Wilde (Oscar). DE PROFUNDIS. 
Twelfth Edition. Cr. Bvo. 54. net. 


Duchess or Padua, hi. Poems# rv.r 
Lady Windermere’s Fan. v. A Woman 
or No IMPORTANCE. VI. An IdEaI HUS- 
band. vii. The Importance or being 
Earnest. viii. A House of Pome-# 

GRANATBS. IX. INTENTIONS. X. D* PRO- 

ruNDis and Prison Letters, yi. Essays. 
xn. Salom*, A Florentine Tragedy, 
and La Saintb Coubtisane. 

Williams (H. Noel). 1 THE WOMEN 
BONAPARTES. The Mother and tbriLe 
Sisters of Napoleon. Illustrated. In Two 
Volumes. Demy Bvo. 34 s. net. 

A ROSE OF SAVOY : Marie Adei Hide of 
Savoy, Duchessb dm Bourgogne, Mother 
of Louis xv. Illustrated. ‘Steam* 
Edition. Demy Cvo. ijx. net. • 

•THE FASCINATING DUC DK R^HK- 
L1EU: Lcfjis Francois Arm du 
Plkssis, MarEchal Due de Richelieu. 
Illustrated. Demy Bvo. xjr. net. 


Wood (Sir Evelyn), F.M.. V.C., G.C B., 
GC.M.G FROM MIDSHIPMAN TO 
FIELD-MARSHAL. Illustrated. Fijth 
and Cheaper Edition. Demy Bvo. 7 1. 6 d. 
net. 

THE REVOLT IN HINDUSTAN. 1857- 
59. Illustrated. Second Edition. Cr. Bvo. ts. 


Wood (W. Blrkbeck , M.A., late Scholar of 
Worcester College. Oxford, and Edmonds 
(Major J. E.), RE., D.A.Q.-M.G. A 
HISTORY OF THE CIVIL WAR IN 
THE UNITED STATES. With an 
Introduction by H. Spenser Wilkinson, 
With 24 Maps and Plans. Third Edition. 
Demy Bvo. 12s. 6d. net. 


Wordsworth (W.). THE POEMS With 

an Introduction and Notes by Nowell 
C. Smith, late Fellow of New College, 
Oxford. In Three Volumes. Demy Bvo. 
15 s. net. 

POEMS BY WILLIAM WORDSWORTH. 
Selected with an Introduction by Stopkoru 
A. Brooke. Illustrated. Cr. Bvo. 6 d. 

net. 

Wyatt (Kate MO. See GloiJ^M. &).**. 

Wyllie (M. A.). NORWAY AND ITS 
F JORDS. Illustrated. Second Edition. 
Cr. Bvo. 6s. , 


THE WORKS OF OSCAR \flLDE. In 
Twelve Volumes. Reap. Bvo. 51. net each 

volume. 

1. Lord Arthur Savilx's Ckiwb and 

The PoaiK,ur 0* Mr, W. H. a. ins 


Yeats (W. B.). A BOOK OF IRISH 
VERSE. Revised ami Enlarged Edition . 
Cr. Bvo. 31. 6 d. 


Y omjg (FilsoaJ, Sec XUwCompIelc Serk*. 
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Pa£T II. — A ^ELECTION OF SERIES. 
• * 

• Ancient Cities. 

Central Editor, B. C. A. WINDLE, .D.Scl, F.R.S. 

Cr. %V9, V' 6d. net. 


With Illustrations by E. H. New, and other Artists. 


Bristol. By Alfred. HarveE, M.B. 
Canterbury. By J.tC. Cox, LL.D., F.S.A. 
Chester. By B. C. A. Windle. D.Sc., F.R.S. 
Dublin. By S. A. 0. Fitzpatrick. 


Edinburgh. By M. G. Williamson, M.A. 
Lincoln, By-L. Mansel Sympson, M.A. 
Shrewsbury. By T. Auden, *1. A., b .S.A. 
Wells and Glastonbuet. By T. S. Holmes. 


The Antiquary’s Books. 

General Editor, J. CHARLB6 COX, LL.D., F.S.A 
Demy 8 vo. p. 6d. net. 

With Numerous Illustrations. 


Archeology and False Antiquities. 

By R. Mur.ro. 

Bells ok England, The. By Canon J. J. 

Raven. Second Edition . 

Brasses ok England, The By Herbert 
W. Macitlin. Second Edition . 

Celtic Art in Pagan and Christian 
Times. By J. RomiUy Allen. 

Domesday Inquest, The. By Adolphus 
Ballard. 

English Church Furniture. ByJ.C. Cox 
and A. Harvey. Sec ond Edition. 

English Costume, brum Prehistoric Times 
to the End of the Eighteenth Century. By 
George Clinch. 

English Monastic Lire. By the Right Rev. 

Abbot Gasquet.* Fourth Edition. 

English Seals. By J Harvey Bloom. 

Foi k-Lore as an Historical Science. By, 
Sir G L. Gomme. 


Gilds and Companies op London, The. 
By George Unwm. 

Manor and Manorial Records, The. 

By Nathaniel J. Hone. 

Medieval Hospitals ok England, The. 

By Rotha Mary Clay. * 

Old Service Books op the English 
Church. By Christopher Words wo*th, 
M.A., and Henry Littlehales. Second 
Edition. 

Parish L’KE in Medieval England. By 
the Right Rev. Abbot Gasquet. Second 
Edition. 

•Parish Registers of England, The. By 

J. C. Cox. 

Remains op the Prehistoric Age in 
England. By B. C. A. Windle. Seiond 
Edition. 

Royal Forests op England, The. By 

J. C. Cox, LL D. 

Shrines op British Saints. By J. C Wall. 


The Arden Shakespeare. 

Demy 8ru. 2 j. 6 d. net each volume. 

An edition of Shakespeare in single Plays. Edited with a ftifl Introduction, 
Textual Notes, and a Commentary at the foot of the page. 


All's Weil That Ends Well, 

Antony and Cleopatra. 

C\mueunr. 

(JfclfDY o/ j£rrors, The. 

Hamlft. Second Edition . 

i uuus Caesar. 

Ling Henry v. 

King Henry vi. Pt. i. 

King Henry vi. Pt. ii. 

King Henry vi. Pt. hi. 

King Lear. 

King RtcflARD in. 

LtPB and Death op King John, The. 
Love’s Labour’s Lost. 

Macbeth. 


Measure vor Measure. 

Merchant ok Venice* Tub. 

Mkkry Wives of Windsor, The, 
Midsummer Right's Dream, A, 
Othx^lo. 

Pericles. 

Romeo and Juliet. 

Taming op the Shrew, The. 
Tempest, The. 

Timon op Athens. 

Titus A^dronicus. 

Troilus and Crkssida. 

Two Gentlemen op Verona, The. 
Twelfth Night. 
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Classics of Art. 


Edited by Dr. J. H. W. LAING. 


With numerous Illustrations . 


Wide Royal Svo. Gilt top. 


The Art of tv« Greeks. Bj«H. B. Walters. 
tss. bd. net. 

Florentine Sculptors of the Renais- 
sance. Wilhelm Bode, Ph.D. Translated 
by Jessie Haynes. its. bd. net. 

•George Romney. By Arthur B. Chamber, 
lain, its. bd. net. 

Ghirlandaio. Gerald S. Davies. Second 
Edition, tot. bd. 


• t 

Michelangelo. By Gerald S. Davids. 

i2J. bd. net. t 

Rubens. By Edward Dillon, M. A. 95 s. net. 
Raphael. By A.V. Oppl ns. bd. net. 
•Titian. By Charles Ricketts. 12 sfbd. net. 
•Turner’s Sketches and Drawings.J^ 
A. J. FiNUHRG.e 12 s. bd. net. *Sjlond 
Edition . f 

Velazquez. By A. de Beruete. lot/bd. net. 


The “Complete" Series. 

Fully Illustrated . Demy 8vo. 


The Complete Cook. By Lilian Whitling. 
7 1. bd. net . 

The Complete Cricketer. By Albert E. 
Knight. 7 s. bd. net. 

The Complete Foxhunter. By Charles 
Richardson. 1 at. bd. net. Second Edition. 

The Complete Golfer. By Harry Vardon. 
1 ox. bd. net. Tenth Edition. 

The Complete Hockey-Player. By Eustace 
E. White. 5X. net . Second Edition. 

The Complete Lawn Tennis Player. By 
A. Wallis Myers, zox. bd. net. Second 
Edition. 


The Complete Motorist. By Filson 

Young. its. bd. net. New Edition 

(Seventh). 

The Compiete Mountaineer. By G. D. 
Abraham. 151. net. Second Edition. 

Tub Compiete Oarsman. By R. C. Leh- 
mann* M.P. xox. bd. net. 

The Compiete Photographer. By R. 

Child Bayley. ior. W net. Fourth 

Edition. 

• The Complete Rugby Footballer, on the 
New Zealand System, by 1 ) G.illaher 
and W. J. Stead, xox. bd. net. Second 
Edition. 

The Complete Shot. By G. T. Teasdal* 
Bucket!. Z2X. bd. net . 'lhird Edition. 


The Connoisseur’s Library. 


With numerous Illustrations. 

# • I 

English Furniture. By F. S. Robinson. 

EnAish* Coloured Books. By Martin 
Hardie. 

European Enamels. By Henry H. Cunyng- 
harne, C.B. # 

Glass. By Edward Dillon. 

Goldsmiths* and SiLVBRSMtf hS' Wofcit. By 
Nelson Dawson. Second Edition . * 


Cilt top. 2$-, nett 

•Illuminated Manuscripts. By J. A. 
Herbert. 

Ivories. By A. Maskell. 

Jewellery. By 11 . Cliflbrtf Smith, Second 
Edition . 

Mezzotints. By Cyril Davenpoft. 
Miniatures. By Dudley Heath. 

Porcelain. By Edward Dillon. 

Seals. By Walter de Gray Sircfau 


Wide Royal %vo. 
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Handbooks of English Church History. 


Edited J. H. BURN, B, 

The Foundations or the English Church, 
By J. H. Maude. 

The Saxon Church and tA Norman Con- 
quest. By C. T. Cruttwcll. 

TAe Mediaeval Church and the Papacy, 

By A. C. Jennings. 


D. Crown 8 vo, is. td. "4 

The Reformation Period. By Henry Gee. 
The Struggle with Puritanism. By Bract 
Blaxlan * e m 

The Church of England in the Eigh- 
tee nth Centuey. By Alfred Plummer. 


The # Illustrated pocket Library ot Plain and Coloured Books. 

Fcafc tvo. 3*. 6d. net each volume . 

WITH COLOURED ILLUSTRATIONS. 


Old Coloured Books. By George Past on. 

as. net . 

The Life and Death of John Mytton, 
Esq. By Nimrod. Fifth Edition . 

The Life of a S forts man. By Nimrod. 
Handley Cross. By R. S. Surtees. Third 
Edition . 

Mr. Sponge’s Sporting Tour. By R S. 
Surtees. 

Jorrocks’ Jaunts and Jollities. By R. 

S. Surtees. Third Edition. 

Ask Mamma. By R. S Surtees. 

The Analysis of thE Hunting Field. By 
R. S. Surtees, 

The Tour of Dr. Syntax in Search of 
t.ik Picturesque. By William Combe. 

The Tour of Dr. Syntax in Search of 
Consolation. By William Combe. 

The Third Tour op Dr. Syntax in Search 
of a Wife. By William Combe. 

The Histoey of Johnny Quae Genus. By 
the Author of * The Three Tours.' 

The EnqlJsh Dance of Death, from the 
Designs of T. Rowlandson, with Metrical 
Illustrations by the Author of * Doctor 
$ynt|g,'« Two lioiumet. • 


The Dance of Life: A Poem. By tbs 
Author of * Dr. Syntax.’ * 

Life in London. By Pierce Egan. # 

Real Life in London. By an Amateur 
(Pierce Egan). Two Volumes. 

The Life of an Actoe. By Pierce Egan. 

The Vicae of Wakefield. By Oliver 
Goldsmith. 

The Military Adventures of Johnny 
Newcombk. By an Officer 

The National Sports of Great Britain. 
With Descriptionsand 50 Coloured Plates by 
Henry Aiken. 

The Adventures or a Post Captain. By 

• a Naval Officer. 

Gamonia. By Lawrence Rawstone, Esq. 

An Academy for Grown Horsemen. By 
Geoffrey Gamhado, Esq. 

Real Life in Ireland. By a Real Paddy. 

The Adventures or Johnny NkwcoiIbs in 
the Navy. By Alfred Burton. 

The Old English Squire. By John Care- 
less, Esq. 9 

The English Spy. By Bern Ad Elackmantle. 
d'wo^Folumtt. ft. tut. 


WITH PLAIN ILLUSTRATIONS. 


The Grave : A Poem. By Robert Blair. 
Illustrations of the Book of Job. In- 
vented and engraved by William Blake. 
Windsor Castle. By W. Harrison Ains- 
worth. 

The Tower op London. By W. Harrison 
Ainsworth. # 


Frank Fairlegn. By F. E. Smedley. 
Handy Andy. *By Samuel Lover. 

The Compleat Angler. By Isaak Walton 
and Charles Cotton. 

The Pickwick Papkes. By Charles Dick* 
«ns* • 
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Leaders of Religion. 

Edited by H. C. BEECHING, M. A., Canon of Westminster. With for train. • 
Crown 8w. 2J. ntt. 


Cardinal Newman. By R. H. Hutton. 
John Wesley. By J. H. Ovett on, M.A. 
Bishop Wilbbrforcs. By G. W. Daniell, 
MA. 

Cardinal Manning. By A. W. Hutton, 
M.A. 

Charles Simeon. By H. C. G. Moule, D % P. 
John Knox. By F. MacCuno. Second 

Edition* 

John Howe. By R. F. Horton, D.D. 
Thomas Ken. By F. A. Clarke, M.A. 
George Fox, the Quaker. By T. Hodg- 
kin, D.C.L. Third Edition . 


John Kkble. Jy Walter Lock, D.D. 
Thomas Chalmers. tfy Mrs. Oliphant. 
Lancelot Andrewrs. By R. L. Ottley, 
D.D. Second Edition. > 

Augustine of Canterbury. By E. L. 

Cutts, D.D. 

William Laud. By W. H. Huttdn, M.A. 

Third Edition. ‘ .. 

John Donne. Bt Augustus Jessop.AT^. 
Thomas Crammer. By A J. MaWMLP. 
Bishop Latimer. By R. M. Caffyle and 
A. J. Carlyle, M.A. 

Bishop Butler. By W. A. Spooner, M.A. 


; The Library of Devotion. 

With Introductions and (where necessary) Notes. 
Small Pott 8 vo % gilt top , cloth, is . ; leather , is. 6d. net. 


The Confessions of St. Augustine. 

Seventh Edition. 

The Imitation op Christ. Sixth Edition. 
The Christian Year. Fourth Edition. 
Lyra Innocentium. Second Edition. 

The Templb. Second Edition. 

A Book of Devotions. Second Edition. 

A Serious Call to a Devout and Holy 
Life; FouVth Edition. 

A Guide to Eternity. 

The Inner Way. Second Edition. 

On the Love <jf God. 

The Psalms of David. 

Lrra Apostolica. 

The Song of Songs. 

•^Th* Thoughts of Pascal. Second Edition. 

A Manual of Consolation prom the 
Saints and Fathers. 

Devotions from the Apocrypha. 

The Spiritual Combat. 

The Devotions of St. Anselm. 

Bishop Wilson's Sacra Private. 


Grace Abounding to the Chief of Sih* 
ners. 

Lyra Sacra : A BcAc of Sacred Verse. 

Second Edition. 

A Day Book from the Saints and 
Fathers. 

A Litti e Book op Heavenly Wisdom. A 
Selection from the English Mystics. 

Light, Lipe, and Love. A Selection from 
the German Mystics. 

An Introduction to the Devout Lipe, 

The Littie Flowers of the Glorious 
Messer St. Francis and of his Fkiaks. 

« 

Death and Immortality. 

The Spiritual Guide. 

Devotions for Every Day in the Week 
and the Great FesIivals. 

Prschs Private. 

«< 

Horx Mystic/k: A Day Boole from the 
Writings of Mystics of Many Nations. 
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ffittle Books on Art. 

With many ilhutrations. Demy l 6 mo, GtV top, is, bd, net 

Each vol *ne consists of about 200 pages, and contains from 30 to 40 Wustrationi, 
including a Frontispiece in Photogravure. 


Albrecht Durex. J. AUetfc 
Am or Japan, The. * E. Dillon. 
BAokplatxb. £. Aim act. 

Botticelli. Mary L. Bloomer. 
Burne-Jones. F. de Lisle. 

•Christian Symbolism. Mrs. H. Jenn tat, 
Christ'ix Art. Mrs. H. Jennet. 

E, Dillon. * 

Constable. H. Mf. Tompkins^ 

Corot. |A. Pollard and E. BimstinfL 
Enamels. Mrs. N. Dawson. 

Frederic Leighton. A. Corkraa. 
George Romney. G. Paston. 

Greek Art. H. B. Walters. 

Greuze and Boucher. E. F. Pollard. 


Holbein. Mrs. G. Fortescnt, 

Illuminated &anuscrifts. J. W. Bradley 
Jewellery. C. Davenport. 

John Hoppner. H. P. K. Skipton. 

Sie Joshua Reynolds. J. Si*e. 

Millet. N. Peacock. 

Miniatures. C. Davenport 
Our Lady in Art. Mrs. H. Jenner. 
Raphael. A. R. DryhursL Second Edition. 
Rembrandt. Mrs. E. A. Sharp. 

Turner. F. Tyrrell-Gill. 

Vandyck. M. G. Smallwood. 

Velasquez. W. Wilberforce and A. R. 

Gilbert « 

Watts. R. E. D. Sketchiey. 


The Little Galleries. 

Demy 16 mo. is. 6 d. net. 

Each volume contains 20 plates in Photogravure, together with a short outline of 
the life and work of the master to whom the book is devoted. 

A Little Gallery go Reynolds. I A Little Gallery op Millais. 

A Little Gallery op Romnry. A Little Gallery or English Ports. 

4 Little Gallery or Hoppner. I ♦ 


The Little Guides. 


• With many Illustrations by E, H. New and other artists, and from photographs. 
Small Pott few, gilt top , cloth, 2 s. 6 <L net ; leather, 3 s, 6 d. net . 


The ‘main features of these Guides are (x) a handy and charming form ; (2) illus- 
trations from photographs and by well-known artists ; (3) good p*ans and maps ; (4) 
an adequate bht compact preseitation of everything that is interesting in dhe 
natdSlfeatures, history, archaeology, and arcbitectule of the town or distncftreated. 


Cambridge and its Colleges. A. H. 

Thompson. Third EJttun, kevued. 
English Lakes, TWe. F. G. Brabant. 

Isle or Wight, The. G. Clinch. 

Malvern Country, The B. C. A. Windle. 
North Wales. A. T. Story. 

Oepoed and its Colleges. J. Wells, 
s Ninth Edition. 


Shakespeare's Country. B. C. A. Windltl 
Third Edition. 

St. Paul’s Cathedral. G. Clinch. 
Westminster Abbey. G. E. Troutbeck. 

Second Edition. 


Buckinghamshire. E. S. Rokcoe, 
CKUiitas. W. M. GalUchaa. 
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Tkb Lirrut Guides— <** fc***d 
Cornwall. A. L. Salmoa. 

Derbyshire, 'j. C. Cox. 

Devon. S. Baring-Gould. Second Edition. 
Dorset. F*R. Heath. Second Edition* 
Essex. J. C. Cox. 

HaMFSKIRS. J. C. Cox. 

Herteoeoshi^c. H. W. Tompkins. 

Kent. G. Clinch. 

Ksr%y. C. P. Crane. 

Middlesex. J. 6. Firth. 

MonmouthshAk. G. W. Wade and J. H. 
Wade. 

Norfolk. W. A. Dutt. Second Edition , 
Revised, 

Northamptonshire. W. Dry. 
"Northumberland. J. E. Morris. 
Nottinghamshire. L. Guilford. 


Oxfordshire. F. G. Brabant. 

Somerset. G. Wf and J. Hi Wade., 
"Staffordshire. C. E. tylasefield. 

Suffolk. W. A. Dutt. 

Surrey. F. A. H. Lambert. 

Sussex. F. G. Brabant. Third Edition* 
•Wiltshire. tf'R. Heath. 

Yorkshire, The East Riding. J. X. 

Morris. ( 

Yorkshire, Tk» North Riding. J. K. 
Morris. 


Brittany. S. B.H inf -Gould. 
Normandy. C. Scudamofp. 
Rome. C. G. f £llaby. 

Sicily. F. H. Jackson. 


The Little Library. 

With Introductions, Notes, nnd Photogravure Frontispieces. 

« 

Small Pott 8 vo. Gilt top. Each Volume \ clothe is. 6 d. net ; leather , 2s. 6d. net. 


Anon. A LITTLE BOOK OF ENGLISH 
LY R ICS. Second Edition. 

Austen (Jane). PRIDE AND PREJU- 
DICE. Two Volumes. 

NORTH ANGER ABBEY. 

Baeon (Francis), THE ESSAYS OF 
LORD BACON. 

Barham (R. H.). THE INGOLDSBY 
LEGENDS. Two Volumes. ' 


Barnet (Mrs. P. A.). A LITTLE BOOK 
OF ENGLISH PROSE. 

Beckford (William). THE HISTORY 
OF THE CALIPH VATHEK. 

Blake (WilliAm). SELECTIONS FROM 
WILLIAM BLAKE. 

Borrow (George). LAVENGRO. Two 
Volumes. 


THE ROMANY* RYE. 

Browning ..(Robert). SELECTfON^ 


PROM THE EARLY 
ROBERT BROWNING. 


POEMS 


OF 


Banding (George). SELECTIONS FROM 
THE ANTI- JACOBIN : with Georg* 
Canning's additional Poems. 


Cowley (Abraham). THE ESSAYS OF 
ABRAHAM COWLEY. r 

Crabbe (George). SELECTIONS FROM 
GEORGE CRABBE. 

, Cralk (Mrs.). JOHN HALIFAX, 
1 GENTLEMAN. Two Volumes. f 


Crashaw (Richard). THE ENGLISH 
POEMS OF RICHARD CRASHAW. 

Dante (Alighieri). THE INFERNO OF 
DANTE. Translated by H. F. Cary. 
THE PUKGAT0R10 OF DANTE. Trans- 
lated by H. F. Cary. 

THE PARADISO OE DANTE. Trans- 
lated by H. F. C**Y. 

Darlev (George). SELECTIONS FROM 
THE POEMS OF GEORGE DARLEY. 

Deane (A. C.). A LITTLE BOOK OF 
LIGHT VERSE. 

Dlckens(Charles). CHRISTMAS BOOKS. 
Two Volumes. 

Ferrler (Susan), MARRIAGE. Two 
Volumes. 

THE INHERITANCE. Two Volumes. 
Gaskeil (Mrs.). CRANFORD. •. 

Hawthorne (Nathaniel). THE SCARLET 
LETTER. * t 

Henderson (T. PA A LITTLE Bd'OK 
OF SCOTTISH VERSE. 

Keats (John). POEMS. 

Klnglake (A. w.). EOTHEN. Second 

Edition. 

Lamb (Charles). ELIA, AND THE LAST 
ESSAYS OF ELIA. * 


Locker (F.). LONDON LYRICS. 




General Literature 

JTk* Little Li br art— * r* tin ued. 

Marvell^ (Andrew). THE Po£ms OF 
ANDREW MARVELL. T 

Hilton (John), tfl TO MINftR POEMS OF 
JOHN MILTON., 
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Molr CD, M.fc MANSIE WAUCH. 

Nichols (J. B. B.J. A LITTLE BOOK 
OF ENGLISH SONNETS. 

Rochefoucauld (LaV- THE\iAXIMS OF 
ROCHEFOUCAULD. 

Smith (Horace and James). REJECTED 

ADDRESSES. • 

Sterne (Laurence), A SENTIMENTAL 
JOURNEY. 

1 Trtinyson [Alfred. Lord). THE EARLY 

POK’UiiF OF ALFRED, Lt>RD TENNY- 

I N >< ME MIRIAM. % 

'I HE PROCESS. 


VANfTY FAIR. 


MAUD. 

Thackeray (W. M.}. 

Three VelutMs. 

PENDENNIS. Three Volumes. 

ESMOND. 

CHRISTMAS BOOKS. 

Vaughan (Henry). THE POEMS OF 
HENRY VAtjpHAN. # 

Walton (Izaak). THE COMPLEAT 
ANGLER. « 

Waterhouse (Elizabeth). A LITTLE 
BOOK OF LIFE ANIF DEATH. 
Thirteenth Edition . 

Wordsworth (W.). SELECTIONS FROM 

WORDSWORTH. 

Wordsworth (W.) and Coleridge (S.T.) 
LYRICAL BALLADS. 


The Little Quarto Shakespeare. 

Edited by W. J. CRAIG. With Introductions and Notes. 

Pott lOmo. In 40 Volumes. Gilt top. Leather , price is. net each volume* 
Mahogany Revolving Book Case . I Or. net. 


Miniature Library. 


Gilt top . 


Euphranor : A DialJfcpie on Youth. By 
Edward Fit/Gerald. Demy $2*0. Leather , 
'is. net. 

The Life or Edward, Lord Herbert or 
Chkrbury. Written by himself. Demy 
33 me. Leather , as. net. 


Polonius : or Wise Saws and Modem In- 
stance*. By Edward FitzGerald. Demy 
eyxmo. Leather , ns. net. 

The RubAiyAt or Omar KhayyAm. By 
Edward FitzGerald. Fourth Edition, 
Leather , is. net. 


The New Library of Medicine. 

Edited by C. W. SALEEBY, M.D., F.R.S.Edin. Demy %vo. 


Cask or the Body, The. By F. Caranagh. 

.Second Edition. 7s. 6 J net. 

Children or the Nation, The. By the 
RjghHtfwwi Sir JoA Gcrst, Second E ashen. 
7 s. iddket. 

Control or a Scourge, The ; or, How 
Cancer ts Curable. By Cha$. P. Childe. 
js. 6 d. net. 

Diseases or Occupation. By Sir Thomas 
Oliver, ioi. id. net. 

Drink Problem, The, in its Medico-Socio- 
logical Aspects eEdited by T. N. Kelynack. 
7 s. 6 d. net. 

Drugs and the Drug Habit. By H. 
Sainsbury. 


Functional NsihrE Disease. By A. T. 
S^iofi^d. 7 x. id. net . 

•Heredity, The Lajys or. By ArchdalL 
Reid, autftet. * 

Hygiene or Mind, The. By T. S. Clouston* 
Fifth Edition . 7 s. 6 d. net. 

Infant Mortaiiiy. By Sir George New- 
man. ^s, id. net. 

Prevention or* Tuberculosis (Consump- 
tion), The. By Arthur Kewshokne. 
tor. id. net . 

Air and Hellth. By Ronald C. Madia, 
y s. id. Mff. Second Edition. 
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• The New Library of Jlusie. 

i r 

Editej by ERNEST NEWMAN. Illustrate*. Demy tvf. J t.6*. net. 

Hugo Wolf. By Ernest Newman. IUu*» I Handel. By R. A. Streatfeild. Illustrated. 
1 traced. | Second Edition* 


Oxford Biographies 

Illustrated . Fcap. Svo. Gilt toft. Each volume , cloth % is. 6d. net; leather , , 

. 6 d. net . 


Da STB Alighieri. By Paget Tonybee, 
M.A., D. Litt. Third Edition. 

Girolamo Savonarola By E. L. S. Hors- 
burjh, M.A. Second Edition. 

John Howard. By E. C. S. Gibson, D.D., 
Bishop of Gl<yjcester. 

Alfred Tennyson. By A. C. Benson, M.A. 
• Second Edition. 

Sir Walter Raleigh. By I. A Taylor. 
Erasmus. By E. F. H. Capey. 


The YoungVretendrr. By C. if Terry. 
Robert Burns. By T. F. Henderson. 
Chatham. By A. S. M'DowalL 
Francis or Assisi. By Anna !S\. Stoddart. 
Canning. By W. Alison Phillips. 
Beaconskirld. By Walter Sichel. 

Johann Wolfgang Goethe. By H. G. 
Atkins. 

Francois Fekelom. By VUcuunt St. Cyrca. 


Romantic History. 

Edited by MARTIN HUME, M.A. Illustrate*. t Dmy iv*. 

A scries of attractive volumes in which the periods and personalities selected are 
such as afford romantic human interest, in addition to their historical 
importance. 

The First Governess or thk Nether- . Hume, M.A. t ^r. net. 
lands, Margaret or Austria. Eleanor Xhk Nine Days' Qulfn. Uichard D.iuy 
E. Tremaine. tor. 6 d. net. With a Preface by Martin Hume, M,.\ 

Two English Queens and Puiur. Martin ! Second Edition, lot. 6 d. net. 


Handbooks of Theology. 


- The Doctrine or the Incarnation. By R. 
L. Ottley, D.D. Fifth Edition revued. 
Demy Sve x at. 6 d. 

A History or Early Christian Doctrine. 
By J. F. Bethuae- Baker, F.A. Demy ive. 
io s. 6 d. 

An Introduction to the History or 
Religion. By F. B. Jevons. M.A. 
Litt. D. Fourth Edition. Demy 8^. xw. (J. 


An Introduction to the History or the 
Creeds. By A. E. Burn, D.D. Demy 
%vo. JO X. U 

The Philosophy or Religion in England 
and America. By Alfred Caldecott, D.D. 
Demy 8ve. xoe. id. 

The XXXIX. Articles or the Church or 
England. Edited by E. C. S. Gibson, 
D.D. Seventh Edition . Demy &ve, xaj, id. 
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T^e Westminster Commentaries. 

Geognl Efliior, WALTER LOCK, D.D., Warden of Kebl* College. 


Dean Ireland’s Professor of Exegesis in the University of Oxford* 


Tms Acts or ths Atostlks. Edited by R. 
B. Rackham, M.A. Demy 8 vo. fifth 
Edition, io s 6 d. 

The Firvt EnsTL* or pIul the Afostl* 
to thk Corinthians. Edited by H, L. 
Goudge, M A. Second Ed. Demy 8 vc. 6r. 
Thk Book or Exodus. Edited by A. H. 
ML<fe?le, B.D. With a Map and 3 Plans. 
Dem^too. 1 or. ^d. 

Th* Bo«/k or Ezekiel. Ediftd by H. A. 
Redpam, M.A., D.Litt Demy tvo. tot. 6 d. 


Tit* Book or Genesis. Edited with Intro* 
duction and Notes by S. R. Driver, D.D* 
Etgkth Edition. Demy 8 vo. xos. 6 d. • 
Additions andCorrections inthe Seventh 
Edition of The Book ofRJshksis. By 
S. R. Driver, D.D. Demy 8 vo. u. 

T^k Book or Jos. Edited by E. C. S. Gibson, 
D.D. Second Edition. Demy 8 vo. 6 s. 
The Epistle or St. James. Edited with In- 
troduction and Notes by R. J. Knowling, 
D.D. Second Edition. Demy Svo. 6 s. 


Part III.— A Selection of Works of Fiction 


Albanesi (B. Marla). SUSANNAH AND 
ONE OTHER. Fourth Edition. Cr. 
8 vo. 6 s. 

LOVE AND LOUISA. Second Edition. 
Cr. 8 vo. 6 s. 

THE BROWN EYES OF MARY. Third 
Edition. Cr. 8 vo. 6 s. 

I KNOW A MAIDEN. Third Edition . 
Cr. 8 vo, 6s. 

THE INVINCIBLE AMELIA: or, Thk 
Route Adventuress. Third Edition . 
Cr Svo. %s. 6 d. 

•THE GLAD HEART. Fifth Edition. 
Cr. 8 vo. 6 s. 

Allcrton (Mark'. SUCH AND SUCH 
THINGS. Cr. 8 vo. 6 s. 

► Annosley (Maude). THIS DAY’S MAD* 
NESS. Second Edition. Cr. 8 z-o 

Bagot (Richard). A ROMAN MYSTERY. 

Third Edition. Cr. 8t ?o. os. 

THE PASSPORT. Fourth Edition. Cr. 
8 vo, 6 s. 

TEKy^ITON., fifth Edition. f*r. tvo. 

ANTONY CUTHBERT. Fourth Edition. 
Cr. 8 vo. 6 s. 

LOVE’S PROXY. Cr. tvo. 6 s. 

DONNA DIANA. Second Edition. Cr. 
8 vo. 6 s. * 

CASTING OF NETS. Twelfth Edition. 
Cr. 8 vo. 6 s. % 

Bailey (H. C.). STORM AND TREASURE. 
Second Edition. Cr. 8w. 6 s. 

Ball (Oona HO (Barbara Burke). THEIR 
OXFORD YEAR. Iltystrated. Cr. 8 vo. 6 s. 


BARBARA GOES TO OXFORD. Illus- 
trated. Third Edition. Cr. 8 vo. 6 s. 

Baring-Gould (S.). ARMINELL. Fifth 

Edition, Cr. 8 vo. 6 s. 

IN THE ROAR OF THE SEA. Seventh 
Edition. Cr. 8 vo. 6 s. 

MARGERY OF QUETHER. Third 
Edition. Cr. 8 vo. 6f. 

THE QUEEN OF LOVE. Fifth Edition. 
Cr. 6 vo. 6 s. 

^JACQUETTA. Third Edition. Cr. 8 vo, bs. 
“KITTY ALONE. Fifth Edition. Cr.Zvo. ts. 
NOEMI. Illustrated. Fourth Edition. Cr. 
8 vo. 6t. 

THE BROOM -SQUIRE Illustrated. 

Fifth Edition Cr. 8 vo. 6 s. 
DARTMOOR IDYLLS. Cr, 8rc 6 s. 
GUAVAS THE TINNER. Illustrated. 

Second Edition. Cr. 8 vo. 6 s. 

BLADYS OF THE STEWPONEY. Illus- 
trated. Second Edition. Cr. 8 vo. 6 s, 
PALO THE PRIEST Qr. 8 vo. 6 s. 
y I N£ F RE D. Illustrated S earns Edition. 
Cr. 8 vo. 6 s. 

ROYAL GEORGIA. Illustrated. O. 8w.V 
CHRIS <JF ALL SORT'S. Cr. 8 vo. ts. 
IN DEW 1 SLAND. Second Edition Cr. 
8fc. 6 s. 

THE FROBISHERS. Cr, Svo. 6 s. 
D 0 MIT 1 A. Illustrated, Second Edition. 
Cr. Svo. 

MRS. CURGENVEN OF CURGENVEN, 
Cr. 8 vo. 6 s. 

Barr (Robert). IN THE MIDST OF 
ALARMS. Third Edition. Cr. too. 6r. 
THE* COUNTESS TEKLA. Fifth 
Edition. Cr. Svo. 6 s. 
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THE MUTABLE MANY. Third Eiitin. 
Cr. 8 vo. 6s* 



JOHN SPARROW ; or, The Progress 
of an Open Mind. Second Edition, Cr, 


BOY : a Sketch, Twelfth Edition. Cr. 8 vo* 
6s. 4 

CAMEOS. Thirtfsnth Edition. Cr-Bvo. 6s. f 

Cotes (Mrs. Everard). See Duncan (Sate 
Jeannette). * 


Bvo. 6 s. 

Belloc (H.). EMMANUEL BURDEN, 
MERCHANT. Illustrated. Second Edition. 
Cr. 8 vo. 6j. 

A CHANGE IN THE CABINET. Third 
Edition. Cr. 8 vo. 6s. 

Benson (E. FA DODO : A Detail of the 
Day. Sixteenth Edition. Cr, 8 vo. 6r. 

Birmingham (George A.). THE BAD 

TIMES. Second Edition. Cr. 8 vo. 6s. 
SPANISH GOLD. Fifth Edition* Cr. 
8 vo. 6s. 

THE SEARCH PARTY. Fourth Edition* 
Cr. 8 vo* 6s. 

Bowen (Marjorie). I WILL MAIN- 
TAIN. Fourth Edition. Cr. 8 vo. 6s. 


Bretherton(RaBph Harold). AN HONEST 

MAN. Second Edition. Cr. 8t> o. 6s. 


Gnpes (Bernard). WHY DID HE DO 
ITT Third Edition. Cr.Bvo. 6s. 


Castle (Agnes and Egerton). FLOWER 
O’ THE ORANGE, and Other Tales. 
Third Edition. Cr. 8i to. 6s. 


Clifford (Mrs. W. K.). THE GETTING 
WELL OF DOROTHY. Illustrated. 
Second Edition. Cr. 8 vo. y. 6 d. 


Conrad (Joseph). THE SECRET AGENT : 

A Simple Tale. Fourth Ed. Cr. Bvo. 6s. 
A SET OF SIX. Fourth Edition. Cr. 8 vo. 6s. 


Corelli (Marie). A ROMANCE OF TWO ; 

WORLDS. Thirtieth Ed. Cr. 8 vo. 6s. 
VENDETTA. Twenty-Eighth Edition. Cr. 


Crockett (S. B.). LOCHINVAR. Illus- 
trated. Third Edition. Cr. 8 vo. 6s. 

THE STANDARD BEARER. Second 
Edition. Cr. Bvo. 6s* 

Croker (Mrs. B. M.). THE OLD CAN- 
TONMENT. />. Bvo. 6s. 

JOHANNA. Second Edition. Cr.Bvo. 6s. 
THE HAPPY VALLEY. Fourth Edition. 
Cr. Bvo. 6s. 

A NINE DAYS’ WONDER. . Fourth 
Edition. Cr. Bvo. 6s. 

PEGGY OF THE BARTONS. /Seventh 
Edition. O. Bvo. 6s. 

ANGEL. Fifth Edition. Cr.Bvo 6s. 
KATHERINE THE ARROGANT. Sixth 
Edition. Cr. Bvo. 6s. 

Cuthell (Edith E.). ONLY A GUARD- 
ROOM DOG. Illustrated. Cr. 8vo. 3*. 6 d. 

Dawson (Warrington). THE SCAR. 

Second Edition. Cr. 8 vo. 6s. 

THE SCOURGE. Cr. Bvo. 6s. 

Douglas (Theo.). COUSIN HUGH. 
Second Edition. Cr. Bvo. 6s. 

Doyle (A. Conan'. ROUND THE RED 
LAMP. Eleventh Edition. Cr. Bvo. 6s. 

Duncan (Sara Jeannette) (Mrs. Everard 

Cotes). 

A VOYAGE OF CONSOLATION. Illus- 
trated. Third Edition. Cr. Bvo. 6s. 
COUSIN CINDERELLA. Second Edition. 
Cr. Bvo. 6s. 

THE BURNT OFFERING. Second 
Edition. Cr. Bvo. 6s. 


Bvo. 6s. 

THELMA. Forty-first Ed. Cr.Bvo. 6s. 

ARDATH: THE STORY OF A DEAD 
SELF. Nineteenth Edition. Cr. Bvo. 6s. 

THE SOUL OF LILITH. Sixteenth Edi- 
tion. Cr. Bvo. 6s. 

WORMWOOD. Seventeenth Ed. Cr.Bvo. 6s. 

BARABBAS ; A DREAM OF THE 
WORLD’S TRAGEDY. Forty-Fourth 
Edition. Cr. Bvo. 6s. . 

THE SORROWS OF SATAN. Fifty-sixth 
Edition Cr. Bvo. 6r. 

THE MASTER CHRISTIAN. Twelfth 
Edition. 177th Thousand. Cr. Bvo. 6s. 

TEMPORAL POWER: A STUDY IN 
SUPREMACY. Second Edition. *50 th 
Thousand. Cr. Bvo. 6s. 

GOD’S GOOD MAN; A SIMPLE LOVE 
STORY. Fourteenth Edition" xyind Thou- 
sand. Cr. Bvo. 6s. 

HOLY ORDERS: the Tragedy of a 
Quiet Life. Second Edition, noth 
Thousand. Crown Bvo. 6s. 

-THE MIGHTY ATOM. Twenty-eighth 
Edition, Cr. Bvo. 6s. 


•Elliot (Robert). THE IMMORTAL 
CHAR LA TAN . econd Edition. Crown 
Bvo. 6r. 

Penn (G. Manville). SYD BELTON ; or, 

The Boy who would not go to Sea. Illus- 
trated. Second Ed. Cr. Bvo. 3J. bd. 

Findlater (J. H.). THE GREEN GRAVES 
OF BALGOWRIE. Fifth Edition. Cr. 
Bvo. 6s. 

THE LADDER TO THE STARSf^C.'cond 
Edition. Cr. Bvo. 6s. * 

Findlater (Mary). A NARROW WAY. 

Third Edition . Cr. Bvo. 6s. 

OVER THE HILLS. Second Edition* Cr. 
Bvo. 6s. 

THE ROSE OF JOY. Third Edition. 
Cr. Bvo. 6s. 

A BLIND BIRD’S NEST. Illustrated. 
Second Edition* Cr. Bvo. 6s. 

Francis (M. E>). (Mrs. Francis Blundell). 
STEPPING WESTWARD. Second Edi- 
tion. Ct. Bvo. 6s. 
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•MARGERY O' THE MILL. Third Ra- 
tion. N Cr. 8t*. 6r. • 

HARDY -ON -T H E-HILL. Thirty Edition. 
Cr. tvo. 6s. 

GALATEA 0^ THE WHEATFIELD. 
Second Edition. £n Btw. 6s. 

Fraser (Mis. Hugh). THE SLAKING 
OF THE SWORD. Second Ration. 
Cr. tvo. 6s. 

■* GIANNELLA. Second Edition. Cr.tvo. 6s. 
IN THE SHADOW. OF THE LORD. 
TJtird Edition. Cr. 8 vo, 6s. 

FryJB. and C. B ). A MOTHER'S SON. 
Fifth Edition. Cr. tvo. %s. 

Gerard (Louise). THE GOLDEN CEN- 
» TIPEDE. Third Edition. Cr. tvo. 6s. 

} Gibbs (Philip). THE SRIRIT OF RE- 
. VOLf .Second Edition. Cr. tvo. 6s. 

Gissing '(George).* THE CfcOWN OF 
LIFE, fr.tvo. 6s. 

Glendon (George). THE emperor of 
THE AIR. Illustrated. Cr. 8 vo. 6s. 

Hamilton (Cosmo). MRS. SKEFF1NG- 
TON. Second Edition. Cr.tvo. 6s. 

Harraden (Beatrice). IN VARYING 
MOODS. Fourteenth Edition. Cr. tvo. 6s. 
THE SCHOLAR'S DAUGHTER. Fourth 
Edition. Cr. tvo. 6s. 

HILDA STRAFFORD and THE REMIT- 
TANCEMAN. Twelfth EcL Cr.tvo. 6s. 
INTERPLAY. Fifth Edition. Cr.tvo. 6s. 

Hlchens (Roberta THE PROPHET OF 
BERKELEY SQUARE. Second Edition. 
Cr. tvo. 6/. 

TONGUES OF CONSCIENCE. Third 
Ration. Cr. tvo. 6s. 

FELIX. Seventh Edition. Cr. 8t<0. 6j. 
THE WOMAN WITH THE FAN. Eighth 
Edition. Cr. B vo. 6s. 

BYE WAYS. Cr.tvo. 6s. 

THE GARDEN OF ALLAH. • Nineteenth 
Edition. Cr. tvo. 6s. 

THE BLACK SPANIEL. Cr. tvo. 6s. 
THE CALL OF THE BLOOD. Seventh 
m Edition. Cr. tvo. 6s. 

BARBARY SHEEP. Second Ration. Cr. 
tvo. 6s. 

Hllliers CAkhton). THE MASTER-GIRL. 
Illustrated. Second Edition. Cr. tvo. 6s. 

Hope (Anthony).* THE GOD IN THE 
CAR ^^leventh Ration. Cr. tvo. 6s. 

, A CHANGE OF AIR. Sixth Edition. Cr. 
tvo. 6s. 

A MAN OF MARK Seventh Ed Cr. tvo. 6t 
THE CHRONICLES <>F COUNT AN- 
TONIO. Sixth Edition. Cr.tvo. 6s. 
PHROSO. Illustrated. Eighth Edition. 
Cr. tvo. 6s. . 

SIMON DALE. Illustrated. Eighth Edition. 
Cr. 8f*. 6s. 

THE KINGS MIRROR. Fifth Ration. 
Cr.tvo. 6s. 


UISANTE. Fourth Edition. Cr. tvo. 6s, 
HE DOLLY DIALOGUES. Cr.tvo. 6s. 

A SERVANT OF THE PUBLIC. Illus- 
trated. Fourth Edition. Crftvo . 6s. 
TALES OF CWO PEOPLE. Third Edi- ' 
tion. Cr. tvo. 6s. 

THE GREAT MISS DRIVER. Fourth 
Edition, Cr. tvo. 6s. 

Hueffer (Ford Maddox). AN ENGLISH 
GIRL : A Romance. Secont^Edtiion. Cr. 
tvo. 6s. ^ 

MR. APOLLO: A Just Possible Stoet* 
Second Edition. Cr. tvo. 6s. » 

Hutten (Baroness von). TEE HALO. 

fifth Ration. Cr. tvo. 6s. * 

Hyae (C. J. Cuteliffe). MR. HOR- 
ROCKS, PURSER. Fifth Edition. Cr. 
tvo. 6s. 

PRINCE RUPERT, THE BUCCANEER. 
Illustrated. Hurd Edition. Cr. tvo. 
6s. 

Jacobs (W. W.\ MANY CARGOES. 

Thirty-second Edition. Cr. tvo. 3s. 6d. 
SEA URCHINS. Sixteenth Ration. Cr. 

8 vo. y. 6 d. * 

A MASTER OF CRAFT. Illustrated. 

Ninth Edition. Cr. tvo. 3#. 6d. « 

LIGHT FREIGHTS. Illustrated. Eighth 
E dition. Cr. tvo. 3 s. 6 d. 

THE SKIPPER'S.WOOING, Ninth Edition, 
Cr. tvo. 3 s. 6 d. 

AT SUNWICH PORT. Illustrated. Tenth 
Edition. Cr. tvo. y. 6d. 

DIALSTONE LANE. Illustrated. Seventh 
Ration. Cr. 8n>. 3J. 6d. 

ODD CRAFT. Illustrated. Fourth Eation. 
Cr. tvo. y. 6d. 

THE LADY OF THE BARGE. Illustrated. 

Eighth Eation. Cr.tvo. y.td. 

MALTHA YEN. Illustrated. Second Edition. 
Cr. tvo. y. 6 d. 

SAILORS' KNOTS. Illustrated. Fifth 
Ration. Cr. tvo. y. 6d. 

James (Henry). THE SOFT SIDE. 

Second Edition. Cr. tvo. 6s. 

THE BETTER SORT. Cr.tvo. 6s. 

THE GOLDEN BOWL. Thsrd Eation. 
Cr. 8s*. 6s. 

Le Queux ( WllUam). THE HUNCHBACK 
OF WESTMINSTER. Third Edition. 
Or. 8y. 6r. 

THE CLOSED BOOK. Third Ration. 

Cr. 8?*. £s. * 

THE VAI&EY OF THE SHADOW. 

Illustrated. Third Edition. Cr. 8w. *6r. 
BEHIND THE THRONE. Third Edition, 
Cr. 8v*. 6 j. 

THE CROOKED WAY. Second Ration 
Cr. tvo. 6s, ^ 

Lindsey (WllUam). THE SEVERED 

MANTLE. Cr.tvo. 6s. 

London (Jack;). WHITE FANG. Seventh 
Editit ». Cr* tvo. 6s, 
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Lubbock (Basil). DEEP SEA WAR- 
RIORS. Illustrated. Third Edition. Cr. 
Ivo. 6 1. y 

Lucas (St John). THE FIRST ROUND. 

•Cr.lvo. dr. 

Lvall (Edfla). DERRICK VAUGHAN, 
NOVELIST. 44 th Thousand. Cr. It*. 

31. 6 d. 

Maartens (Maarten). - TFE NEW RELI- 
GION : A Modern NovbJu. Third Edition, 
Cr. Bvo. 6 s, 

BROTHERS ALL; Mon* Stories or 
Dutch Peasant Lir*. Third Edition. 
Cr. 8 vo. w. 

THE PRICE OF LIS DORIS. Second 
Edition. Cr. 8 vo. 6 s. © 

MTarthy (Justin H.). THE DUKE’S 
MOTTO. Fourth Edition. Cr. 6 vo. 6 s. 

Macnaughtan (S.). THE FORTUNE OF 
CHRISTINA M'NAB. Ft/th Edition. 
Cr. 8 vo. 6 s. 

Malet (Lucas). COLONEL ENDERBVS 
WIFE. Fourth Edition. Cr. 8 vo. 6 s. 

A COUNSEL 6F PERFECTION. Second 
Edition. Cr. Ivo. dr. 

•THE WAGES OF SIN. Sixteenth Edition. 

THE CARISSIMA. Fifth Ed. Cr.lvo. 6 s. 
THE GATELESS BARRIER. Fifth Edi- 
tion. Cr. 8 vo. 6 s. 

THE HISTORY OF SIR RICHARD 
CALMADY. Seventh Edition. Cr. B vo. 6 s. 

Mann (Mrs. M. E.). THE PARISH 
NURSE. Fourth Edition. Cr. 8 vo. 6r. 
A SHEAF OF CORN. Second Edition. 
Cr. 8 vo. 6 s. 

THE HEART.SMITER. Second Edition. 

Cr. 8 vo. 6 s. < 

AVENGING CHILDREN. Second Edition. 
Cr. 8 vo. 6 t. 

Marsh (Richard). THE COWARD BE- 
HIND THE CURTAIN. Cr. 8 vo. 6 s. 
THE SURPRISING HUSBAND. Second 
Edition. *Cr. 81 ’to. 6 s. 

A ROYAL INDISCRETION. Second 
Edition. Cr. 8 vo. 6 s. 

LIVE MEN’S SHOES. , Second Edition, 
Cr, 8 vo. 6 s. * 

Marshall (Archibald). MANY JUNES. 

% Second Edition. Cr.Avo. 6 s. 

THE SQUIRE’S DAUGHTER. Third 
Edition. Cr. 8 vo. 6 s. 

Mason (A. E. W.). CLEMENTINA. 
Illustrated. Third Edition. Cr. 8 vo. 6 s. 

Maud (Constance). A DAUGHTER OF 
FRANCE. Third Editiof . Cr. 8 vo. 6 s. 

Maxwell (W. B.). VIVIEN. Ninth Eds- 

turn. Cr. 8 vo. 6 s. 

THE RAGGED MESSENGER. Third 
Edition . Cr. 8 vo. 6 s. 

FABULOUS FANCIES. Cr. 8 90.* U. 


THE GUARDED FLAME. Seventh Edit* 
tion. 6r. 81 to. 61. 

ODD LENGTHS. Second Ed. Cr. too. 6s. 
HILL RISE. Fourth Edition. Cr. Ivo. 6s. 
THE COUNTERS QF MAYllftRYs Bm 
tw saw You a no I. Fourth Edition. Cr. 

8 vo. 6s. I 

Meade (L. T.). DRIFT. Second Edition. 

Cr. Bvo. 6s. 

RESURGAM.*.' Second Edition. Cr.lvo. 6#, 
VICTORY. Cr.lvo. 6s. 

A GIRL OF THE PEOPLE. Illustrated. 

Fourth Edition. Cr. 8 vo. 31. 6 d. 

HEPSY GIPSY. Illustrated. Cr, 8 vo. 

THE HONOURABLE MISS: A Story 
or aw Old-fashioned Town. Illustrated. 
Second Edition. Cr, 8 vo. 3*. 6 d. * 

Mitford (Bertram). THE Sld/ofr THE 
SPIDER.- Illustrated Seventh? Edition. 
Cr. 8 vo. 3}. 6 d. . 

MoJesworth (Mrs.). THE RED GRANGE. 
Illustrated, Second Edition. Cr. 8 vo. 

3 s. 6d. 

Montague (C. E.). A HIND LET 
LOOSE. Third Edition. Cr. Ivo. 6r. 

Montgomery (K. L.). COLONEL KATE. 
Second Edition. Cr. Bvo. 6s. 

Morrison (Arthur). TALES OF MEAN 
STREETS. Seventh Edition. Cr.lvo. 6s. 

A CHILD OF THE JAGO. Fifth Edition. 
Cr. Ivo. 6s. 

THE HOLE IN THE WALL. Fourth Edi- 
tion. Cr. Ivo. 6s. 

DIVERS VANITIES. Cr.lvo. 6s. 

Nesblt (E.), (Mrs. K. Bland). THE RED 
HOUSE. Illustrated. Fifth Edition. 
Cr. Bvo. 6s. 

Noble (Edward). LORDS OF THE SEA 

1 bird Edition. Cr. Bvo. 6s. 

Ollivant (Alfred). OWD*BOB, THE 
GREY DOG OF KENMUIR. With a 
Frontispiece. Eleventh Ed. Cr. 8 vo. 6s. 

Oppenhelm (E. Phillips). MASTER OF 
MEN. Fourth Edition. Cr. Bvo. 6s. 

Oxenham (John). A weaver of 

WELS. Illustrated. Fourth Ed. Cr. Bvo. 6s. 
THE GATE OF THE DESERT; Fourth 
Edition. Cr, Ivo . 6s. 

PROMT AND LOSS. Fourth Edition. 

Cr.lvo. 6s. * mu* 

THE LONG ROAD. Fourth Edition. Cr. 
Stw. fir. * 

THE SONG OF HYACINTH, AND 
OTHER STORIES. Second Edition, 
Cr. Ivo. 6r. . 

MY LADY OF SHADOWS. Fourth Edi- 
tion. Cr. Ivo. dr. 

Pain (Barry). THE EX 1 V.ES OF FALOO. 

Suond Edition. Crown Bvo. 61. 

Parker (Gilbert). PIERRE AND HIS 
PEOPLE. Sixth Edition. Cr.lvo f 6jr. 
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MRS. FALCHION. Fifth Edition Cr.Bw. 

THE TRANSLATION OF A IaVAGE. 

• Tourih Edition. Cr. Bv<\ fir. 

THE TRAIL OF jflE SWORD. Illus- 
trated. Twtih Edition . CV 8m fir. 
WHEN VALMOND CAME TO PONTIAC : 

The. Story of a Lost Napoleon. Sixth 
> Edition. Cr. 8m fir. 

AN ADVENTURER’- OF aTIE NORTH. 
The Last Adventures of ‘Pretty Pierre.' 
Fourth Edition . Cr. 8 vo. fir. 

THE SEATS OF THE MIGHTY. Illus- 
trated. Seventeenth Edition. Cr. Bvo. 6 s. 
THE RATTLE OF THE STRONG: a 
Romance of Two Kingdoms. Illustrated, 
i Firth Editton. Cr. Bvo. 6 s. 

: TOE POMP OF THE *LAV1LETTES. 

• ThirV edition. Cr. 8 vo. 31. 6 d. 
NORTHERN LIGHTS. Fourth Edition. 

Cr. Bvo. 6 s. ^ 

Pasture 1 (Mrs. Henry de la). THE 

'TYRANT. Fourth Editton. Cr. Bvo. 6 s. 
Patterson (J. E-). WATCHERS BY THE 
SHORE Third Edttion. Cr 8 vo. 6f. 
Pemberton (Max). THE FOOTSTEPS 
OF A THRONE. Illustrated. Eourth 
1 dition. Cr. Bvo. 6 s. 

I CROWN THEE KING. Illustrated. Cr. 
Bvo. 6 s. 

LOVE THE HARVESTER: AStortof 
the Shires. Illustrated. 7 hird Edition. 
Cr. Bvo. vs. 6 d 

THE MYSTERY OF THE GREEN 
HEART. Third Edition. Cr. Bvo. 6 s. 
PhillpottsrEden). LYING PROPHETS. 

Third Edition. Cr. Bvo. 6 s. 

CHILDREN OF THfc MIST. Fifth Edi- 
tion. Cr. 8 vo. 6 r. 

THE HUMAN BOY. With a Frontispiece. 

Snenth Edition Cr. Bvo 6 s. 

SONS OF THE MORNING. Second 
Edition. Cr. 8m 6 s. 

THE RIVER Third Edition. Cr. Bvo. 6 s. 
THE AMERICAN PRISONER. Fourth 
Edition. Cr. Bvo fir 

-4HE SECRET WOMAN. Fourth Edition. 
Cr. 8m 6 s 

KNOCK AT A VENTURE. Third Edition. 
Cr. Bvo 6 s 

THE PORTREEVE. Fourth Edition. Cr. 
8m 6 s. 

• THE TO ACHER’S WI PE. Second Edition. 

Cr. to mm 6 s. * * 

THE 8f RIKING HOURS. Second Edition. 
Cr. Bvo. fir. 

THE FOLK AFIELD. Crorvn Bvo. fir. 

Pickthall (Marmaduke). SAID THE 
FISHERMAN. Eighth Edition. Cr. 8m 
fir. 

•Q’ (A. T. QuUlar Couch). THE WHITE 
WOLF, Second Edition. Cr. Bvo 6 s. 
THE MAYOR OF I ROY. Fourth Edition. 
Cr. 8t*o. 6 s 

MERRY-GARDEN and other Stories. 
Cr. Bvo. 6r, 


MAJOR VIGOURSUX. Third Edition. 
Cr. Bvo. fir. f 

Querido (Israel). TOIL OF MEN. Tran*, 
lated by F. S Arnold. Cr. Bvo. 6 s. 

Rawson (Maud Stepney). *THE EN- 
CHANTED GARDEN. Fourth Edition. 
Cr. Bvo, 6 1. 

THE EASY GO LUCKIES : 0*, Onb Wat 
of Living. Second Edition* Cr. Bvo. fir. 
HAPPINESS. Second Edition. Cr.Bvo. fir. 

Rhys .(Grace). THE BRIDE. Second 
Edition. Cr. Bvo. fir. 

Rid fire (W. Pett). ERB. Se%nd Edition. 
Cr. 8 vo, 6r. 

A 90 N OF THE STATE. Third Edition. 
Cr. Bvo. y. 6 d. 

A BREAKER OF LAWS. Cr. Bvo. y. 6 d. 
MRS. GALER’S BUSINESS. Illustrated. 

Second Edition. Cr. Bvo. fir. 

THE WICKHAM. sES. Fourth Edttion. 
Cr. Bvo. fir. 

NAME OF GARLAND. Third Edition. 

L r bvo. fir. 

SPLENDID BROTHER, fourth Edition. 
Cr. Bvo. fir. 

Ritchie (Mrs. David GO- MAN ANI> 
THE CASSOCK. Second Edition. 
Cr. 8 vo. 6r. 

Roberts (C. G- D-) THE HEART OF THE 
ANCIENT WOOD. Cr. 8 vo. y. 6 d. 

Robins (Elizabeth). THE CONVERT. 

* Third Edttion. Cr. Bvo. fir. 
Rosenkrantz (Baron P&lle). THE 
MAGISTRATE'S OW T N CASE. Cr. 
Bvo. 6r. 

Russell (W. Clark). MY DANISH 
S W E E T H E A R 1’. Illustrated. Fifth 
* Edition, Cr. Bvo. fir. 

HIS ISLAND PRINCESS. Illustrated. 

Second Edition. Cr. 8m 6r. 
ABANDONED Second Edi'. -n . Cr. Bvo. fir. 
MASTER ROCK A FELLA RS VOYAGE. 
Illustrated. Fourth Edition. Cr. F'v 31. 6 d. 

Sandys (Sydney). TACK CAR^ PAIRS 
Ob 1 HE POWER HOUSE. Illustrated. 
Second Edition. C r. Sm fir. 

Sergeant (Adding. TUT PASSION OF 
PAUL MAKILLIF.R. < fir 

♦Sfcak&spear (Olivia', UNCLE HILARY. 

Cr Bvo 6t. . * 

SidgwickKMrs. Alfred). THE KINS- 
MAN. Illustrated. 1 hird Edition. yCr. 
Bvo. fir. 

THE SEVERINS. Fourth Edition. Cr. 
Bvo. 6 s. 

Stewart (Nekton V.). A SON OF THE 
EMPEROR: Bung Passages from the 
Life or Enzio, King ok Sardinia and 
Corsica. Cr, Bvo. 6 s. 

Swayne (Martin Lutrell). THE BISHOP 

AND* THE LADY. Second Edition. 
Cr. Bvo. 6 s. 
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Thurston (E. Temple). MIRAGE. Fourth 
Edition. . ^O. 8e»o. dr. 

Underbill (Evelyn). THEtOLUMN or 
DUST. ^Cr. 8 Wo, dr. 

VOPSt (Maple Van). THE SENTIMEN- 
TAL ADVENTURES OF JIMMY BUL- 
STRODE. Cr.Zvo. 6s. 

IN AMBUSH. Second Edition. Cr. 8 vo. 
6s. 

Walneman (Paul). THE WIFE OF 
NICHOLAS FLEMING. Cr. B vo. 6 1 . 

Watson (H. B. Marriott). TWISTED 
EGLANTINE. Illustrated. Third 'Edi- 
tion. Cr. 8 vo. 6s. 

THE HIGH TOBY. Third Edition. Cr. 
Zvo. 6s. 

A MIDSUMMER DAY'S DREAM. Third 
Edstton. Cr i Zvo. dr. 

THE CASTLE BY THE SEA. Third 
Edition. Cr. Zvo. dr. 

THE PRIVATEERS. Illustrated. Second 
Edition. Cr m Zvo. dr. 

A POPPY SHOW : Being Divers and 
Diverse Tales. Cr. Zvo. 6r. 

•THE FLOWER OF THE HEART. Third 
Edition. Cr. Zvo. 6r. 


Webllng (Peggy). THE STORY OF 
VIRGINIA PERFECT. Third Edition. 

•THE ^SPIRIT OF MIRTH. Cr.iZvo. 6s. 


Wells (H. G.). THE SEA LADY. Cr. 
Zvo. dr. Also Medium Zvo. 6d, 


Weyman (Stanley). UNDER THE RED 
ROBE, illustrated. Twenty-third Edition. 
Cr. 8 vo. 6r. 


Whltb/ (Beatrice). THE RESULT OF 
AN ACCIDENT. Second Edition. Cr. 
Zvo. 6s. . • m i 

White (Edmund). JHE HEART OF 
HINDUSTAN. Cr. Zvo. ft. 

White (Percy). LOVE AND THE WISE 
MEN. Third Edition. Cr. Zvo. 6r. 

Williamson (Mrs. C. N.). THE ADVEN- 
TURE OF PRINCESS SYLVIA. Second 
Edition . Cr. Zvo. 6s. 

THE CASTLJt OF THE SHADOWS. 
Thud Edition. Cr. 8 vo. 6s. 


Williamson (C. N. and A. M.). THE 
LIGHTNING CONDUCTOR: The 
Strange Adventures of a Motor €** Illus- 
trated. Seventeenth Edition. Cr. Zvo. 
dr. Also#'' r, Zvo, it. net. 


THE PRINCESS PASSES : A Romance of 
a Motor. Illustrated. Ninth Edition . 
Cr. Zvo. 6s. 

MY FRIEND THE CHAUFFEUR. Illus- 
trated. Tenth Edition. Cr. Zvo. 6s. 
LADY BETTY ACROSS THE WATER. 

Eleventh Edition. Cr. 8 vo. dr. 

THE CAR OF DESTINY AND ITS 
ERRAND IN SPAIN, illustrated. Fourth 
Edition. Cr. Zvo. dr. 

THE 130T0R CHAPERON. Illustrated. 

Sixth Edition. Cr. Zvo. 6s. 

SCARLET RUNNER. Illustrated. Third 
Edition. Cr. Zvo. 6s. 

SET IN SILVER. Illustrated. Second 
Edition. Cr. Zvo. 6s. 

LORD LOVELAND DISCOVERS 
AMERICA. Second Edition. Cr. Zvo. dr. 


Wyllarde (Doif). *HE PATHWAY OF 
THE PIONEER (Nous Autrcs). Fourth 
Edition. Cr. Zvo. 6s. 


Books for Boys and Girls. 

Illustrated, "Crown 8vf. 3 1 , 6d. 


Tirfe Getting Well or Dorothy. By Mrs. 

W. K. Clifford. Second Edition. 

Only a Guard-Room Dog. By Edith E. 
Cuthell. 

Master Rockafellar’s VUyage. By W. 

Clark Russell. Fourth Edition . 

Eyd Belton : Or, the Boy who would not 
go to Sea. By G. Manville Fenn. Second 
Edition. . 

The Red Grange. By Mrs. Molesworth. 
Second Edition. 


-A Girl or the People. By L. T. Meade. 
Fourth Edition . 

Hepsy Gipsy. By L. T. Meade, a s. 6d. 

The Honourable Miss. By L. T. Meade. 
Second Edition . • 

There was once a Prince. By Mrs. M. R. 
Mann. 

When Arnold comes'Home. By Mrs. M. E. 
Mann. 
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. TUb Novels of Alexandre Dumas. 

Medium 8 vo. Price 6d. Double Volumes IJ. 


ACTt. 

Thk Adventures Of Captain Pam phi lb. 

A MAURY. 

The Bird or Fat*. 

The Bl^ck Tulip. 

Jhb Castle or Emm*. 

CATHfRtfiB Blum. 

* CftCILE, 

The Chatelet. 

The ChIvauee D’ Ha* mental. (Double 
volume.) 

Chicot the Jester. 

The Comte db Montgomery. 

Conscience. 

The Convict's Son. 

Tnk Corsicam Brothers ; *nd Otho the 
Archer. 

Crop-Eared Jacquot. 

Dom Gorrnplot. 

The Fatal Comrat. 

The Fencing Master. 

Fernand*. 

Gabriel Lambert. 

Georges. 

The Great Massacre. 

Hsr ri dr Navarre. 

HiLkNE dr Ckaveenv. 


The Horoscope. 

Louise de la ValliIlxe. (Double volume.) 

The Man in thr Iron Mas*. (Double 
volume.) 

MaItre Adam. 

Tffs Mouth or Hxu. 

Namon. (Double volume.) 

Olympia. 

Pauline; Pascal Bruno; tod Bontkkob. 
PkRK la Ruin*. 

The Prince or Trirves. 

The Reminiscences or Antony. 

Robin Hood. * 

Samuel Gklb. 

The Snowball ax* to Sultaxetta. 
Stlvandikb. 

The Taking or Calais. 

Tales or the Supernatural. 

Tales or Strange Adventure. 

Tales or Terror. 

The There Musketeers. (Double volume.) 
The Tragedy or Nantes. 

Twenty Years After. (Double volume ) 
The Wild-Duck Shoo tee. 

The Wolf-Leader. 


Methuen’s Sixpenny Book* 


Medium Sew. 


Albanfcl (I. Karla). LOVE AND 

LOUISA. 

I KNOW A MAIDEN. 

Anstey if.), a bajtard of Bengal. 

Austen (J.). PRIDE AND PREJUDICE. 

B&ffot (Richard). A ROMAN MYSTERY. 
CASTING OF NETS. 

DONNA DIANA. 

Balfour (Andrew). _ BY STROKE OF 
SWORD. * 


Barlng-GuKUd (S j. FURZE BLOOM. 
CHEAP JACK ZITA. . 

KITTY ALONE. 

URITH. 

THE BROOM SQUIRE. 

IN THE RO^R OF THE SEA. 
NOEMI. 

A BOOK OF FAIRY TALES. Uustritei. 
LITTLE TU* PENNY. 

WINEFRED. 

THE WOBISHERS. 

THE QUEEN OF LOVE. 
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BLADYS THE STEWPONEY. 

Barr (Robert). JENNIE BAXTER. 

IN THE MIDST OF ALARMS. 

THE COUNTESS TEKLA. 

THE MUTABLE MANY. 

Benson (E. F.). DODO. 

THE VINTAGE. 

Brente (Charlotte). SHIRLEY. 

Brownell (C. L.). THE HEART OF 
JAPAN. C 

Burton (J. Bloundelle). ACROSS THE 
SALT SEAS. * 

Caftyn (Mrs.). ANNE MAULEVERER. 

Capes (Bernard). THE LAKE OF 
WINE. 

Clifford (Mrs. W. K.). A FLASH OF 
SUMMER. 

MRS. keith;s crime. 


Corbett (Julian)- A BUSINESS IN 
* GREAT WATERS. 


Croker (Mrs. B. M.). ANGEL. 

A STATE SECRET. 

PEGGY OF THE BARTONS. 
JOHANNA. 

Dante (Alighieri). THE DIVINE 
COMEDY (Cary). 

Doyle (A. Conan). ROUND THE RED 
LAMP. 

Duncan (Sara Jeannette). A VOYAGE 

OF CONSOLATION. 

THOSE DELIGHTFUL AMERICANS. 


Eliot (George). THE MILL ON THE 
FLOSS. 


FIndlater 

GRAVES 


(Jane H.). THE GREEN 
OF BALG0WR1E. 


Gallon (Tom). RICKERB t Y*S FOLLY. 

Gaskell (Mrs.)' CRANFORD. 
ltfARY BARTON. * 

NORTH AND SOUT&. f 

Gef&rd (Dorothea), HOLY MATRI- 
MONY. 

THE CONQUEST OF LONDON. 

MADE OF MONEY. 

Glsslng (G.). THE TOWN TRAVELLER. 
THE CROWN OF LIFE. 


Glanville (Ernest), THE INCA’S 
TREASURE. t 

THE KLOOF BRIDE. 


Company Limited 

Gl'elg (Charles). BUNTER'S CRUISE. 

Grimm *(The Bnothers), GRIMM’S 

FAIRY TALERS. 

Hope (Anthony), A MAN OF MARK. 

A CHANGE OF AIR. * 

THE CHRONICLES OF COUNT 
ANTONIO. 

PHROSO. * 

THE DOLLY DIALOGUES. 

Hornung (E. W.). DEAD MEN TELL 

NO TALES. * 

Ingraham (J. H.). THE THRONE OF 
DAVID. 

Le Queux (W*.\ THE HUNCHBACK 
OF WESTMINSTER 

Levett-Yeata (S. K.), THE TRAITOR’S 

WAY. 

ORRAIN. 

Linton (E. Lynn). THE TRUE HIS- 
TORY OF JOSHUA DAVIDSON. 

Lyall (Edna). DERRICK VAUGHAN. 

Malet (Lucas), the carissima. 

A COUNSEL OF PERFECTION. 

Mann (Mrs. M. E.). MRS. PETER 

. HOWARD. 

A LOST ESTATE. 

THE CEDAR STAR. 

ONE ANOTHER’S BURDENS. 

TIIE PATTEN EXI*£RIMENT. 

A WINTER’S TALE. 

Marchmont (A. W.). MISER HOAD- 

LEV’S SECRET. 

A MOMENT’S ERROR. 

Marryat (CaptalnL PETER SIMPLE. 
JACOB FAITHFUL. 

March (Richard \ A METAMORPHOSIS. 
THE TWICKENHAM PEERAGE. 

THE GODDESS. V 

THE JOSS. 

Masdn (A. E. W.). CLYMENWA. 

Mathers (Helen). HONEY. * 

’GRIFF OF GRIFFITHSCOURT. 

SAM’S SWEETHEART. 

THE FERRYMAN. - 
Meade (Mrs. L.T.). DRIFT. 

Miller (Esther). LIVING LIES. 

Mltford (Bertram). THE SIGN OF THE 
SPIDER. 

Montresor (F. F.). *HR ALIEN. 

* • 
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' Morrison (Arthur). THE HOLE IN 
THE WALL. * 

Nesblt (8.). THE RED HOUSE. 

•Norris (W. E.). tfttS gIlace. 

GILES IMGILBY. 

THE CREDIT OF THE COUNTY. 

LORD LEONARD THE LUCKLESS. 

‘ MATTHEW AUSTEN. 

CLARISSA FURIOSA. 

OUphant (Mrs.). THE LADY’S WALK. 
SIR ROBERT'S FORTUNE. 

THE PRODIGALS. 

THE JWO MARYS. 

Oppepljpim (E. P.). Mi^TER OF MEN. 

Parker (Gilbert)* THE POMP OF THE 
LAVILETTES. • 

WHEN %LMOND CAME TO PONTIAC. 
THE TRAIL OF THE SWORD. 

Pemberton (Max). THE FOOTSTEPS 
OF A THRONE. 

I CROWN THEE KING. 

Phillpotts (Eden). THE HUMAN BOY. 
CHILDREN OF THE MIST. 

THE POACHER'S WIFE. 

THE RIVER. 

'UW" 1 " Couehl - THE « 

Ridge (W.Pett). A SON OF THE STATE. 
LOST PROPERTY. 

GEORGE *ad THE*GENERAL, 


ERB. 

Russell (W. Clark). ABANDONED. 

A MARRIAGE AT SEA. / 

MY DANISH SWEETHEART. * 

HI S ISLAND PRINCESS. 

Sergeant (Adeline). THE MASTER OF 
BEECHWOOD. 

BALBARA'S MONEY. # 

THE YELLOW DIAMOND. 

THE LOVE THAT OVERCAME. « 

Sldgwick (Mrs. Alfred). *THE KINS. 
MAN. 4 

Surtees (R. S.). HANDLEY CROSS. 
MIL SPONGE'S SPORTING TOUR. 

ASK MAMMA. 

Walford (Mrs. L. B.). MR. SMITH. 

COUSINS. 

THE BABY'S GRANDMOTHER. 
TROUBLESOME DAUGHTERS. 

Wallace (General Lew).* BEN-HUR. 
THE FAIR GOD. 

Watson (H.B. Marriott). THE ADVEN- 
TURERS. 

•CAPTAIN FORTUNE. 

Weekes (A. B.). PRISONERS OF WAR. 

Wells (H. G.). THE SEA LADY. 

White (Percy). A PASSIONATE PIL- 
GRIM. 
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